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INTRODUCTION 

What does the manager of an enterprise dot Chiefly 
he makes decisicms. Then he may or may not see to their 
carrying out. Others may do this for him, but they cannot 
make the big decisions for him. 

How does a man leam how to do this deciding t Chiefly 
by experience, which is the great and the expensive teacher 
of men in worldly things. It is possible, however, that a 
man may acquire experience much faster if he knows the 
principles that underlie his work. With the object of 
training young men in the principles that underlie the 
problems that face the works manager, the Wharton School 
of Finance and Commerce in the University of Pennsyl- 
vania has for some years been giving a course called In- 
dustrial Management. 

This book has grown out of that course, and it is being 
published in the hope that it may be of benefit to young 
men who are at work and have not the prospect of attending 
this kind of a college. 

I wish to express my appreciation of the kindness ren- 
dered by Dr. P. W. Van Meter in reading the manuscript 
and making editorial changes and suggestions. 

J. BussELL Smith. 
University of Penksylvakia, 
October, 1915. 
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THE ELEMENTS OF 
INDUSTRIAL MANAGEMENT 

CHAPTER I 

The Sebvigb of Obganizatiok in thb Business Unit 

Within the past few years we have heard steadily in- 
creasing complaint that the opportunities for young men are 
not what they used to be. This is perfectly true, because 
throughout the last century the young men of America 
were free to take Horace Greeley's famous advice, *'Go 
West, young man, go West. '' When the young man had gone 
West he could get a farm for nothing, and, removed from 
the competitive conditions of the East, could, with an initial 
capital consisting only of energy and perseverance, get in 
on the ground floor and win a fortune. He did not compete 
for a factory job back East and put wages down. Now 
much of the free land that was given away twenty to fifty 
years ago sells for $200 an acre, and the problem of getting 
a start in life is for the young man a very different matter. 
This disappearance of opportunity for agriculture is 
matched by the similar di£Sculty in getting hold of timber 
lands, ore lands, coal lands, and practically all the resources 
which create the opportunity for industry and easy wealth. 
Where shall the present generation turn for relief! 
Plainly, since there are no more continents to take, we 
must begin the better utilization of what we have. The 
American is now famed as the world's greatest waster. 

1 
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Our past abundance of opportunity has caused us to 
live in a perfect carnival of waste. 

This charge can be proved in two ways and shown in 
two entirely different fields: first, by going around and 
pointing out an almost endless succession of manifest wastes ; 
and, second, by comparing our producing abilities with the 
returns. Compare, for example, the actual power of the 
average worker to produce per day with the producing 
power of the average worker when the United States ceased 
to be a colony and became a nation. It was about that time 
that spinning machines were invented. Before the coming 
of these machines, the weaver made one or two threads 
slowly by hand. Now a spinning machine is as big as a 
room, and its little whirling spindles are sometimes as 
many as twelve thousand in number, so that in place of 
the two threads of the Revolutionary ancestor there are 
now the twelve thousand of the present spinner. Going on 
through the list of industries, we find in almost every case 
a many-fold increase in producing power of the worker. 
The power loom is many times as productive in yards of 
cloth as the old hand loom. A government statistician 
has recently announced that in 1830 it took 186 minutes of 
labor to make a bushel of wheat, while in 1896 it required 
but 10 minutes. Typical of this general multiplication of 
man's power is the well-known superiority of the loco- 
motive over the old wagon that it superseded, and of the 
steamship over the slow sailboat of the past. A loco- 
motive and train crew carry 1200 to 2500 tons of freight, 
when the same number of men with teams would have 
hauled 8 to 15 tons much more slowly. 

It is safe to say that the present worker can turn out 
ten to twenty times as much as his Revolutionary forebear. 
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But do we have ten or twenty times as much goods ! By no 
means. Why is thist The answer, I think, is plain waste. 

Waste Through Lack of Correlation. — ^We have not 
yet learned how to secure efficient correlation of our new 
inventions. The spinner can spin, the weaver can weave, 
the farmer can grow grain, the locomotive engineer can, 
with his train crew, carry 2500 tons of freight, but all these 
things have not yet been hooked together to get the greatest 
industrial service. It is a relatively simple thing to invent 
labor-saving machines, but it is a very complex matter to 
finally get the whole mass of them working together to the 
greatest service of all the people engaged. 

Correlation is a kind of invisible relationship, difficult 
to work out. Perhaps it can be best illustrated by noting 
the construction of the animal body. The jelly-fish is a 
mass of cells all alike and therefore without organization. 
If he happens to come in contact with a little fish, he will 
wrap himself around it and digest it The other side of the 
mass of jelly-fish will digest something equally well. It is 
all stomach, all legs, all an unorganized mass which if 
broken in two by the waves becomes two jelly-fish. 

In contrast to this we have the vertebrate animals hav- 
ing many correlated organs. An eighteenth century scien- 
tist made the world stand aghast by announcing that a bird 
was a man flying, that a horse was a man walking on hands 
and feet. He had merely discovered that the foreleg of 
the horse, the arm of the man, and the wing of the bird 
were all modifications of the same organ, with great similar- 
ity of structure in fundamentals and great variation of 
detail to meet different purposes. The giraffe and the 
elephant have modified certain parts of their anatomy to 
reach th« limbs of trees; the snake, like them, has it liver, 
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lungs, and heart, but they are shaped to fit into a body 
that has been evolved for a peculiar kind of traveL 

A steamship and a hotel are two examples of highly- 
developed correlation of parts. Each is made to shelter, 
feed, and keep comfortable a lot of people, but one of them 
has the freedom of land space and stability, while the other 
must travel on the uncertain sea. The result is that^ while 
they have essentially the same organs plus locomotion in 
the case of the ship, the ship has great pressure demanding 
that the many functions must be carried on without fail 
for a moment. As a result we have in the modem steamer 
the most highly correlated piece of equipment built by man. 
It may well serve as a splendid example of the problem 
of industrial management, which is demanding a similar 
efficient correlation of numerous different functions to attain 
the definite final end of the organization. It should be 
noted, too, that we have the high correlation of the ship 
adapted and modified, in accordance to the needs of various 
functions, such as the carrying of passengers, the operation 
of fighting machines, the discharge of torpedoes, the freez- 
ing of cold-storage meat, and so on. Similarly a group of 
men who make an organization have different parts of the 
organization or different functions highly developed, just 
as has the giraffe or the elephant. Thus one corporation 
may have a large sales department, another may have almost 
none, but a very large accounting department. 

There are numerous examples of men in the same town 
engaged in the same kind of manufacture, using the same 
kinds of machines, made by the same firms, using the same 
raw materials, making practically the same kind of output, 
competing in the same labor market and selling in the 
same market) yet one is making large profits, and the other 



THE SERVICE OF ORGANIZATION 6 

little or none. The difference is often due to the amount of 
skilled foresight used in the correlation of various parts 
of the enterprise. 

The Difficulty of Corrdation in OrganiMtion.— Per- 
haps this correlation looks like a very simple matter. It is, 
however, exceedingly complex and difficult, the chief reason 
being the great and really surprising limitation of the 
human mind. We made progress not rapidly, but with 
surprising slowness. Our minds seem to be down in a rut 
as a stream is down within its banks which forever confine 
it. The number of new things that the mind can devise, 
or even see when they have been devised and placed in 
view, is small, and the range of deviation that we can make 
from the straight-away start is small. This, I think, will be 
proved by noting the way inventions develop. We had the 
engine for half a century before men were smart enough 
to put it on wheels and make it run on a track. After this 
was attained it took us three generations to get the engine 
on wheels, and the wheels sufficiently developed to run com- 
fortably along the road in the form of the automobile. And 
this result was obtained only after the steady striving of 
hundreds, if not thousands^ of machinists and inventors 
through the period of these three generations. We have 
probably all noticed some invention that has made a man's 
fortune and have been struck by the extreme simplicity of 
the thing. We have thought to ourselves, **Why didn't I 
invent that t ' ' and have comforted ourselves by the thought 
that we would have if our minds had just been f ocussed 
on that problem. But the point is that our mind did not 
so focus itself. Note the further fact that the so-called 
great inventions are not single inventions. They are the 
result of many inventions. The locomotive has changed 
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more in the last twenty-five years oi its life than it did in 
the preceding fifty. It is the result of thousands of inven- 
tions, each making some little change. 

Machines are tangible things and are really easier to 
see and to work upon than the thoroughly intangible thing 
which we call an organization, which is made up of relation- 
ships invisible, abstract, and therefore much more difficult 
to grasp and more difficult to improve. We have just come 
into an era in which we appreciate that here is a great field 
for work. 

A New Organization Makes a Fortune* — ^It is probably 
true that almost every inventor of a new type of correlation 
in any line of action, whether it is war, sport, industry, or 
commerce, makes himself a conspicuous figure in the par- 
ticular group in which he works. Alexander the Great 
conquered the world in a few years with the Macedonian 
phalanx, which was merely a novel and highly eflFective 
arrangement of troops. A small group of men were made 
an invincible unit for ploughing through the ranks of 
opposing f orceS) and empires fell an eai^ prey to a handful 
of soldiers and a bit of ^stem. 

A similar great success has resulted from the introduc- 
tion of a single new factor into a mercantile business. I have 
talked with many persons who told me of the merriment and 
incredulity that greeted the first announcement in Phila- 
delphia that a certain store would hereafter sell goods at 
one fixed price only; that the customers would therefore 
be making needless waste of time to attempt to bring about 
price reduction. People said it could not be done. The 
habit of having a chaffer and a price-beating bargain in the 
store was a habit firmly fixed and could not be changed. But 
it was changed, with very profound results. First, it 
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made a very great saving in the clerk's time. A enst(»uer 
who was in no rush could easily spend a half hour dickering 
with the clerk as to whether this pair of shoes could be had 
for $4.00, $3.50, or, finally, certainly for $3.75. The fact 
that the shoes had the one definite price of $4.00 removed 
from the transaction everything except the customer's mak- 
ing up his mind that the shoes suited him and that he could 
afford the price. Thus the time of the salesman was greatly 
reduced, but the indirect results of the change were far 
greater, and that is the significant part of the whole matter 
of improvement. A seemingly simple improvement has, 
first, some direct results, and, second, some contingent ones 
that are often far reaching, and which show their final 
results only after years. 

The store in which every article is for sale at a variable 
price according to dicker is a regular jelly-fish for organi- 
zation. Here is the proprietor in the back, and down front is 
James, the clerk. The proprietor wonders whether James 
gets $4.00, $3.50 or $3.75 for the shoe% and there is no 
i^ystem of checks, balances, book-keeping processes, or au- 
diting that can determine that fact. In many cases it lies 
only with James, the customer, and the Deity, and the two 
latter are rarely on speaking terms with the proprietor. 
Hence the only recourse is the primeval method of keeping 
a sharp eye on James. How far can organization go in 
that case? Once James has certain goods issued to him 
to sell at a fixed price, his cash returns and the goods on 
the shelf at the end of a week show exactly what he has done, 
and the store thereby at once becomes capable of expansion 
into departments capable of definite control through ac- 
counting, which is the great factor in the supply of informa- 
tion to the industrial or commercial firm of to-day. 
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The accounting and the cost-keeping are almost identical 
with the information service of an army. The general sits 
in some comfortable place far away from the noise and 
danger of his battle line. He must indeed be removed from 
danger so that his thinker can work effectively. Here focus 
telegraph and telephone lines, scouts bearing returns from 
reconnoitering parties, the reports of aviators, all bringing 
to this one desk the information which enables the com- 
mander to picture in his mind and mark on his maps the 
situation prevailing among the companies, regiments, bri- 
gades, divisions, and armies comprising half a million men 
scattered over a territory as long as from Philadelphia to 
Washington and miles in width. With this information in 
hand he is in a position to command his army. The man- 
ager of a department store or of a great producing works 
sits back in his quiet office, supplied by information brought 
to him largely through the methods of accounting, which 
show him the conditions in various departments, the changes 
that are needed to maintain and improve the efficiency of 
this large group of complexly correlated parts. The ac- 
counts tell him things he could not see with his own ex- 
perienced eyes even if he inspected the whole enterprise 
every hour of the day. 

Examples of New Correlation. — One of the surest 
ways to great success is to get a new and more efficient 
type of correlation. Thus Mr. Andrew Carnegie became 
ihe possessor of $340,000,000 of 5 per cent, bonds chiefly 
because he was the first to do the same thing in iron making 
that certain merchants had done in the department stores; 
namely, integrate a number of independent businesses into a 
more efficient whole. Thus, from buying his limestone, ore, 
coke, and coal in the open market and having them hauled 
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by comman carriers, be became the possessor of his own coal 
inineSi lime quarries, coke ovens, ore mines, steamships, and 
railroads, and attained a degree of efficiency not ether- 
ise attained. Hence the $340,000,000, which came from the 
control of the situation at the time of the foundation of 
the Steel Trust 

Another example of this same process, much simpler, 
less spectacular, but equally efficient, has been worked out 
by a certain Philadelphia grocer. He, like many another 
I>erson, was impressed by the waste of time involved when 
a customer comes in and inquires after the price of, let us 
say, apples. The customer carefully examines the stock 
and discusses each variety, its qualities as a variety, the ex- 
cellence or otherwise of the particular barrel, and then, 
after thinking the matter over and talking to the grocer, 
decides to buy one-quarter peck from barrel No. 4. Then, 
as the grocer picks them out in the customer's presence, 
he must be very careful to give no offence to the customer's 
choice and must drop any apple that the customer 
challenges, with the result that he has left on hand some 
part of his stock with salability injured. Furthermore, 
he has spent a considerable fraction of his time in walking 
needlessly about the store, a large fraction in talking with 
the customer, and a small fraction in doing the actual work 
of measuring out the goods. The contrast to this is another 
store limiting itself almost entirely to fruits, buying them 
in quantity, sorting them in a back room into various grades, 
qualities, and sizes of packages, which are placed upon the 
counter with the price marked. The customer can come 
in and look at them, and decide to take this or that pack- 
age. It is dumped, and the transaction is over. By this 
means the clerks can do up packages in their leisure time, 
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the number of clerks in proportion to the output can be 
greatly reduced, with the result that cheaper prices can be 
given, and the old-fashioned grocery store finds it virtually 
impossible to compete with this new type which is rapidly 
spreading and making its inventor rich. 

These examples will perhaps make clear that the matter 
of correlation of parts is a problem universal almost in 
human activity, and one in which we have but begun the 
solution of difficulties that will be with us for generations, 
for each new invention gives us new units to correlate, and 
the correlation at best is slow. 

Science versus Genius. — ^It is the appreciation of this 
problem which has created such a tremendous interest in the 
problem of efficiency, on which books by the dozen and 
magazine articles by the hundred have already been writ- 
ten. The work of active revolution has, however, but be- 
gun. We still see the old and the new type side by side. 
The old idea was to get a good man and turn him loose. 
"Hell do the work." This is virtually a dependence on 
genius. There are still firms with a sales organization 
worked on that basis. They engage a salesman, give him 
samples of the goods, tell him to go and sell them. He 
goes and does his best. Other firms with the same problem 
realize that the selling of goods is a p^chological problem 
in which there is very small chance of the newcomer mak- 
ing the best solution. How shall the green young man 
convince the housekeeper that she does need this book, and, 
when she has said she has not the money to pay for it, 
convince her that she has? Maybe the nice-looking young 
man can do it, but when we get our leg broken we don't 
send for the capable-looking young man, or the sensible 
man, or the genius. We send for the man who has studied 



THE SERVICE OP ORGANIZATION 11 

the art of fixing broken legs. So the most efficient firms that 
face the problem of selling or producing goods have got 
away from the old-fashioned notion of getting a good young 
man and turning him loose. They have learned the im- 
portant lesson that there is a one best way of doing every- 
thingy and an indefinite number of wrong ways. Attempts 
are made by careful study to define the best way and then 
teach that way to those who do it — the scientific method 
thus replaces the old-fashioned dependence on genius. 

A 'Definition of Efficient Management— An enterprise 
has efficient management when each part or division is 
properly correlated or co-ordinated with each of the other 
parts and when each part is raised to the maximum of 
efficiency. This can happen only when each worker is work- 
ing at the maximum of efficiency. 



CHAPTER II 
The Rise of Modern Industry and the Labor Problem 

What is history? When I read it as a school-boy, it 
seemed to consist of one long series of battles. The French 
and Indian War practically connected with the Revolution, 
which almost connected with the War of 1812. Then there 
were just a few pages of uninteresting stuff and the Mexican 
and Civil Wars were upon us. There wasn't much after 
that, and what there was I didn't understand. But all 
these battles were merely symptoms of underlying move- 
ments. What were theyt It is the underlying movements 
that are history. The other things are but symptoms, as 
a headache may be a symptom of a fever, or a cold, or a 
shock, or an overloaded stomach or many other more or 
less fundamental conditions. 

This generation is discovering that the force underlying 
history is primarily the economic or industrial force. The 
great English historian Macaulay, who contrasted the pros- 
perity of Edinburgh and vicinity and the lack of prosperity 
of Rome and vicinity, and said it was due to the different 
kind of church that prevailed, probably made a great error. 
The man who describes American history as a series of 
wars is leaving his history untold. Why was it, for ex- 
ample, that for two centuries we clustered along the sea- 
shore and along the Eastern rivers, and then suddenly with- 
in the last one hundred years we have increased twenty- 
fold in population and become possessors of the whole con- 
tinent? The answer is to be told in the new mechanical 
inventions which permitted an industrial revolution. 
12 



THE RISE OP MODERN INDUSTRY IS 

flhe Old Domestic System. — ^During the past one hnn- 
dred and twenty-five years the world has witnessed greater 
changes in industry and daily life (therefore in the forces 
that make history) than it had experienced in twenty cen- 
turies before. At the time of the Revolutionary War we 
had what historians call the ' ' domestic system * ' of industry. 
It was the slow development of centuries and had had less 
change in any previous one hundred years than we now see 
in each succeeding five or ten. In the England of 1776 and 
also in America there was no such thing as the factory as 
we now know it. The manufacturing work was done in 
the home or workshop of the artisan. The spinner had a 
spinning-wheel in the kitchen, the weaver had a loom some- 
where about his house, the shoemaker had his little shop 
and kit, and he could even pack up his kit of tools and go 
to the neighbor 's to work. The saddler had a little shop, the 
wheelwright and blacksmith were by the roadside. The 
locksmith, and the gunsmith, and the cutler were similarly 
fixed. The potter had a few hand tools and could make 
simple wares. 

In that day the fair was an important part of the com- 
mercial life of the community. I do not mean the present 
tyi)e of agricultural fair where you get the prize for a dis- 
play of animals or vegetables. The eighteenth century 
fair was a place where everybody went to buy and sell, as 
they yet do in many parts of Europe, especially in Russia, 
where nearly every small town has its fair or market day 
at frequent intervals. Some of the larger cities have an- 
nual fairs that last a month and are visited by merchants 
who come hundreds of miles and do their year's business. 
Prom time to time some member of an artisan's family, 
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often the wife, would take a pack-horse loaded with, wares 
to the eighteenth century fair to sell. 

Factory Lregislation. — ^Those persons who think that 
the present outbreak of legislation for the control of in- 
dustry is something new are mistaken. It is merely one of 
those cases of history repeating itself. In the course of 
centuries, during the domestic epoch, there was worked out 
a very elaborate system of legislation for the control of 
industry. This was especially the case with regard 
to apprentices, who were a very important part of the 
system, furnishing their employer labor and aid in return 
for the teaching of the craft The eighteenth century laws 
were, of course, made for the control of production under 
domestic conditions, and the present laws are arising to 
meet new conditions. 

There even was a law passed in England before the 
settlement of any English colony in America which pro- 
vided that every landholder outside of certain town loca- 
tions should, in building a cottage for a workman, provide 
with it at least four acres of ground. This was a pretty 
stiff piece of the control of industry, and a very good piece, 
too, if the welfare of Englishmen was the object in view. 
The artisan had a place for chickens, pigs^ and a cow, and 
some little crops bedde. In the harvest season he left his 
home place and went off to help harvest the crops of the 
real farmers. Thus he had three jobs — ^farm laborer, culti- 
vator of his own home place, and his craft. In all his home 
work, including his craft, and in the produce of his labor at 
the market town, and fair, he was often aided by the women, 
children, and old folks of his family. 

The Industrial Revolution. — Into this age-long and 
well-established system came with great suddenness a series 
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of changes which gave us the ** factory system'' of manu- 
facture and the change we call the '^ industrial revolution." 
iWe often mistakenly attribute all these things to steam. 
The fact is that the steam-engine had been sitting around 
thirty or forty years with almost nothing to do, because 
there were no machines for it to run. As early as 1740 
it was used to run pumps for lifting water from coal mines, 
but there was virtually no manufacturing machine for it 
to run until about 1770, when a minister by the name of 
Arkwright, watching the process of spinning, conceived the 
idea of making a spinning device that would run by me- 
chanical power rather than by human muscle. His inven- 
tion was promptly followed by two others of almost equal 
importance, and within a decade (1770-1780) a spinning 
machine had been developed capable of making hundreds 
of threads of yam at a time. The weavers were glutted 
with yam, and, as necessity is the mother of invention, 
the next decade produced the power loom, which greatly 
cheapened cloth and made greater the demand for cotton. 
This demand was the necessity which in 1793 resulted in 
the invention of the cotton gin by a Connecticut school 
teacher, Eli Whitney, then residing in South Carolina. As 
a factor affecting human history, these inventions far out- 
ranked our Revolutionary War. The spinning and weav- 
ing machines revolutionized industry, commerce, finance, 
and politics in England, and a good showing could be made 
to prove that the single invention of the cotton-gin changed 
the whole course of American history by making slavery 
profitable, thereby making it the dominant question in 
American politics and bringing on the Civil War. 

Spinning and weaving machines in England could be 
run much better in groups where one water-wheel or engine 
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could ran many machines. Hence factories came into be- 
ing. The wages of the hand weaver declined because he 
could not compete with power-driven machinelj. He had 
to give up his work in the cottage by the roadside and go 
ofif to the town where the factory offered him employment. 
In the domestic period the best place for manufacture was 
on the good agricultural land of South and East England. 
In the new factory epoch coal to drive the engine was the 
dominating factor in the location of an industry, and the 
centre of manufacturing shifted to the North and West of 
England, where a bountiful supply of fuel was to be found. 
In the space of a few years this section was dotted with 
busy manufacturing cities, and England dominated the 
cotton goods trade of the whole world. Conditions were 
peculiarly favorable at the close of the eighteenth and the 
beginning of the nineteenth century for the industrial and 
comimercial advancement of the English people. An abun- 
dance of coal and iron mines, located near seaports where 
raw material could be brought into the country and finished 
goods sent out, created a natural situation which was un- 
usually favorable, and the possession of a supply of ready 
capital and of the most highly developed mechanical con- 
trivances made it possible to take advantage of the natural 
situation in an effective manner. Furthermore, on the con- 
tinent of Europe the prolonged disturbance occasioned by 
the Napoleonic wars prevented any marked industrial de- 
velopment. England, though participating in the conflict, 
was at no time forced to feel the crushing burden of an in- 
vasion by a plundering, destroying army. Her industrial 
growth was not impeded by any physical contact with the 
war, and she was able to get a commanding lead over all her 
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neighbors. This was especially the case because her navy 
gave her control of the sea and many colome& 

The Appearance of the Capitalist — ^During the domestic 
epoch the capitalist as we now think of him was peculiarly 
non-existent. The capitalist is a man mth money to in- 
vest, and most of the investments of present-day capital 
are in the following classes of property: railroad stocks, 
railroad bonds^ municipal traction company stocks and 
bonds, gas works, water works, factories. But during the 
domestic epoch none of these things existed. In the place 
of the factory we had the loom room in the artisan's house, 
or the kit of tools in the blacksmith's shop. The same man 
was capitalist and worker. In place of the railroad was 
the public highway. The gas works and the water works 
and the trolley-car company were non-existent. The chief 
thing for the wealthy to own was land, and wealth being 
power, we find that the landholder was the most powerful 
class. He therefore dominated England, made the laws, 
and, as a result of his financial domination, of course gained 
social dominance. The only way a newly-rich man could 
gain social position was to become a landowner and gradually 
work his family 's way into the accepted social class, just as 
to-day we find the newly-rich American by ghastly means 
acquiring for members of his family titles of nobility which 
admit them to the older established groups of social ex- 
dusiveness. 

After the coming of the factory ^stem we find that the 
capitalist, possessing the manufacturing property, tools and 
equipment of industry — ^wealthier even than the average 
landowner — appears as a strong force in England, par- 
ticularly in English politics and laws. His hand b seen in 
many acts of legislation, as, for example, in the so-called 
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Settlement Act, which made it very difficult for a workman 
to move from the locality in which he happened to live. 
Under this law the farmer or factory owner found it more 
easy to control his laborers, who were not free to avail 
themselves of such freedom from competition as they might 
get by going to other locations. The great output of the 
machines caused, for a time, an increase in wages, but soon 
caused a decrease, because the manufacturers could dis- 
charge the men and hire boys and girls to run the machines 
just as well. Wages during the first third of the nineteenth 
century declined, and the condition of the workers became 
bad in the extreme. Extensive recourse was had to public 
alms under a vicious system of so-called outdoor relief, 
whereby public money was given to the man who was unable 
to earn a living. It became a part of the manufacturer's 
system to say to the workmen, **Well, I can get you three 
shillings a week from the poor commissioners. You need 
twelve shillings altogether to keep you. I will give you 
nine. ' * This utilization of public funds by the ring in power 
became a great national scandal and manifestly did not help 
the workers any. A good account of this can be had in 
Gibbons' ** Industry in England," which has two chapters 
devoted to the Industrial Bevolution. 

Labor Unions and Labor Legislation. — ^In this period 
of the decline of wages, attempts of the workmen to meet, 
form organizations, and resist by strike or otherwise, were 
broken up under a conspiracy act which made it a crime 
for workmen to get together and discuss these matters. 
What had happened was that the old order had been broken 
down so suddenly and the new order had come up so sud- 
denly that there was no chance to make the common-sense 
regulations, rules, and adjustments so necessary in human 
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relationship. When the work was in the home the child 
who helped was under the care of his parents. When the 
work went to the factory there was no provision for the care 
or protection of children, so that conditions of child labor 
arose which stagger our powers of belief. Parliamentary 
reports by the Seventh Earl of Shaftesbury show that 
children were worked twelve, fourteen, and eighteen hours 
a day. They were whipped to keep them at the machines. 
They were taken out of bed and carried back to machines 
and worked until they died. Employers went to poor com- 
missioners to secure all the children they could get, the com* 
missioners insisting only that they should take one idiot for 
every so many sound ones. When England discovered 
these things there began a series of restrictive laws tending 
to protect children and women, and finally men at work, 
until at the present time England, with the oldest factory 
(System, is the country which probably has the most extensive 
factory legislation and the most universal trade unionism. 
Plainly, the trade union arose as a result of the abuses of 
the capitalist system, and it is a fact that it is only in 
unionized ^idustries that wages have yet riaen to the 
point where an unskilled worker in a modem city can sup- 
port his family upon his wages. 

The labor abuses of this period may perhaps give some 
one the excuse to say that capitalists are bad. That state- 
ment cannot stand alone. One can, however, probably say 
with safety that man tends to be a predatory animal and 
that he has not yet developed suf&cient self-control to be 
trusted with unlimited authority in any field. The most 
grewsome part of the whole child-labor situation in Eng- 
land then as in England and America to-day is the fact 
that a large proportion of the violation of statutes was made 
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possible by the callousness and cruelty of parents, who 
wantonly perjured themselves to secure employment for 
their children, merely for the sake of the mea^fre wages the 
little workers could bring home from the factory or mill. It 
is a fact that we all buy things as cheaply as we can and sell 
them as dear as we can. That applies to our services as 
well as to our goods. The trouble in England was that 
under the unorganized new factory system the employers 
were in a position to exercise unchecked power, and abuse 
arose. There is no question whatever but that in many 
parts of the world similar unchecked power has for a time 
lodged in the hands of groups of workers who have shown 
themselves very human in their inability to make wise use 
of such authority. If this period shows us anything, it 
shows us that the present period of factory legislation has 
good reasons for its existence, and that neither the capitalist 
nor the laborer nor any other group of people can be trusted 
with dictatorial power over the other or over the community. 

The Unit of Organization. — ^Under the domestic system 
the unit of organization was a man's time. The system was 
peculiarly eflfective because of the thorough provision it 
made for full employment. With his craft, his small farm, 
and his agricultural labor the workman could be bui^ every 
day in the year that he wished to work and there was little 
waste effort in getting produce from maker to user. 

In modem industry, under our factory i^stem, the unit 
of organization is not a man's time, but a machine's time. 
The problem of the manufacturer is to let the laborers come 
or go, but to keep his machines going as nearly continuously 
as possible so that a given capital can make greater output. 
This is an absolute necessity from the standpoint of the 
manufacturer, but it serves to bring out acutely the great 
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weakness of the factory system in comparison mth the 
domestic eystem, namely, the problem of unemployment, 
which is one with which modem society is just beginning 
to grapple. It goes far to explain the great difference be- 
tween the possibilities of comfort which we find in the 
modem community mth its marvellous powers of produc- 
tion. There is little doubt, also, that the irregular employ- 
ment of the modem factory system is largely responsible 
for the hundreds of thousands of vagabonds who in hope- 
lessness and despair line the American highways and fill 
our morgues and dissecting-rooms. 



CHAPTER III 

Types op Organization — The Partnership 

The factory system, bringing together the many ma- 
chines under one roof, demands capital, and capital in large 
units. How shall it be collected and controlled? To solve 
this question various types of business organization have 
been developed, by which it is possible to secure the invest- 
ment of the capital of many individuals in a single enter- 
prise. There are three fundamental types of business organ- 
ization; the individual entrepreneur, the partnership, and 
the corporation. During the period of the domestic system 
of industry the individual entrepreneur was the common 
type, the partnership the occasioned type, the corporation 
almost unknown. With the expansion of business into 
larger and larger units the partnership and the corporation 
became more common until to-day only a relatively small 
part of the manufacturing, mining, and transportation busi- 
ness of the world is carried on by individuals. During the 
years immediately following the industrial solution the 
partnership increased rapidly in importance, but it was 
soon superseded by the corporation. But, while the corpora- 
tion has long since become the dominant type of organization, 
the partnership is still a significant factor in the business 
world, possessing some advantages over other forms of 
organization. I cannot state these advantages better tlian 
in the words of Mr. Alba Johnson, who for a number of 
years has been head of the Baldwin Locomotive Works in 
Philadelphia, by far the largest locomotive manufacturers 

in the world, and also for many years the largest partner- 
22 
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ship in the world. In a lecture at the Wharton School of 
Finance and Commerce, University of Pennhylvaniay he 
said: 

''I do not know of any other business, either in the 
United States or any other part of the world, where so large 
a business is conducted under the form of the old-fashioned 
co-partnership. All of the laws of modem legislatures are 
devoted to making it easy for men to go into business as 
partners, and limiting their liability so that in case disaster 
should befall that little company the loss cannot be greater 
than the amount of money actually put into it. Therefore 
it is necessary for those who are doing business with these 
limited liability concerns to make sure that the business is 
prosperous, and that the money necessary to make good its 
obligations is there, because if it is not there the creditor has 
no recourse whatever to the persons who are behind that 
business. The Baldwin Locomotive Works is organized 
on the other principle. That is to say, every one of the 
partners who own it is responsible for all the debts of the 
concern, not only with the amount of money invested in the 
Baldwin Locomotive Works, not only with such surplus as 
he may have to his credit on the books, but also with every 
dollar which he possesses, every dollar which may be in- 
vested in his library, his home, his works of art, or any 
other luxuries of life with which men delight in surrounding 
themselves — all these are liable for the debts of the Baldwin 
Locomotive Works. 

' * Why, when aU the rest of the world has gone to another 
business organization, have we adhered to this old-fashioned 
and practically obsolete business method T In the first place 
it gives a permanency in the conduct of the business. There 
are no stocks, no bonds, no securities of any kind. It is 
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therefore impossible for any silent partner of 'the concern 
to become dissatisfied mth the management, or to be dazzled 
by the oflfer of a price for his securities which may seem to 
him very large, and to sell them out, so that by a number 
doing that at the same time the control or ownership of the 
organization can be swept away from those who are man- 
aging it. 

''No matter how much those partners who are manag- 
ing the business wish to retain it, the ownership is thus 
lost to them, and they find themselves either merged in 
another corporation in which they have only a trifling 
interest, or they fiind themselves out altogether. No such 
thing as that can happen in the old-fashioned partnership 
organization which we have. We own the business. No- 
body else has any interest in it except those who are 
actively working day by day to promote its interest and in- 
crease it. We can go to bed at night and feel perfectly sure 
that we will wake up in the morning in just as full control of 
that business as we were at night when we left it, and that 
is something which is not always certain in the corporation. 

** There is another fact which has had a very strong in- 
fluence upon us also, and that is the fact that one of the 
traditions of the concern is that the managers of the business 
shall be those who have shown unusual ability and capacity 
in carrying on the business. Not a single man who is at 
present a partner in the Baldwin Locomotive Works has 
brought a cent into that concern. No one has bought an 
interest. Not one has contributed anything whatever to 
the capital of the business. We have all come in absolutely 
without resources, contributing nothing but our own ability, 
which ability has been earned in the service of that concern. 

''The business organization is more simple and compact 
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than any business organization which I know of, conduct- 
ing a business of equal magnitude. There are theoretically 
six partners. Actually at present three of those partners 
are seniors who do very little in the actual drudgery of the 
business. Theoretically we have one partner in charge of 
finance, one partner in charge of the business — ^that is the 
business of buying and selling — ^making contracts, manag- 
ing the office (the thousand-and-one things necessary for the 
conduct of any business), one partner in charge of design, 
who is the chief engineer, and one partner in charge of the 
works, who is the general superintendent or the general 
manager. We have not any of those titles. As a matter of 
fact, there are no such offices. We are all partners on an 
equality, and we handle the business in each department 
simply on the basis of an agreement that shall be the 
business organization. As a firm we hold meetings (accord- 
ing to our co-partnership articles every week, but actually 
whenever we fiind it necessary to do so) at which all matters 
of broad business policy are discussed — ^matters of estab- 
lishing new works, putting up new shops, or making large 
expenditures for tools. We agree upon such questions in 
firm meeting. We also agree on large policies in regard to 
making sales, rearrangements of expense, etc., but each of 
these four partners is absolute autocrat of the branch of 
the business he represents, because he knows all the time 
what the attitude of his partners is toward these matters. 
He does not have to consult them to decide whether it is 
necessary to make a contract or not. The thousand-and-one 
questions which are coming up daily in the administration 
of the business are settled instantly by the partner to whose 
province they belong, and if it is necessary to consult or 
get the opinion of one of the other partners, it can be done 
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in an instant. That is a great contrast to the corporate form 
of organization, in which the Board of Directors is supreme ; 
in which things have to be put before the Board of Directors 
by the President, and in which the Secretary, Treasurer, and 
General Manager each has his little province, and they are 
all apt to be more or less jealous of each other, because I 
do not know of any place where the jealousies are apt to 
be keener than they are in business corporations, where 
the intrigue for promotion is apt to be very great. 

** There are certain very serious disadvantages about 
the co-partnership. One is that a partner will go on accumu- 
lating a fortune, and, if he dies, instead of being an asset 
of the business that becomes a liability. That, however, can 
be safeguarded by an agreement, while all are living, that 
in case of death the interest which becomes due to the de- 
ceased partner's estate shall be drawn out so easily and 
slowly that there is no hardship to the survivors. The pay- 
ment of that estate is no more onerous than the payment 
of dividends would be in a corporation, where you have to 
pay a dividend of five, six, or seven per cent, each year. 
That is the difficulty which most business men are afraid 
of in the co-partnership. They are also afraid of each other, 
because in the co-partnership the partner having power to 
make contracts may make an improvident contract — ^he may 
sign for something which would plunge his partners into 
debt. We have a way of getting over that, and that is by 
knowing thoroughly the men before they become partners. 
We have grown up together, we have labored together for 
many years, and we are in such close association that any 
surprise of that sort becomes practically an impossibility. 

**I have referred already to the frequent conference 
of partners, and that is a valuable and vital principle. In 



THE PARTNERSHIP 87 

other words, we all know just what the other man thinks. 
We know what his sentiments are on every question which 
is liable to arise, but we carry the conference and acquaint- 
ance principle further. 

^'The heads of departments in the office — ^and there are 
some twenty-five or thirty of them — ^have periodical meetings 
at which any plan for the improvement of office methods 
can be formally proposed by any one, whether he is the 
head of a department or not; any criticism can be made, 
either of his fellow employees or of the partners themselves, 
if he chooses to. At one of these meetings it is competent 
for any one who is employed in the Baldwin Locomotive 
Works to tell me or any of my associates that we do not 
know how to handle the business, if he chooses to do so, 
and no offence will be taken at it, because we all meet 
on the level, and we are there for the express purpose of 
trying to devise ways and means of doing that business 
better. 

*'Now there is another kind of meeting — ^that is, of the 
foremen and clerks throughout the whole establishment. 
The office meetings are presided over by myself, who has 
charge of the business, and the meeting of shop clerks and 
foremen is presided over by Mr. Vauclain, who is general 
superintendent or manager of the works. There are certain 
things which those meetings are intended to accomplish. 
First of all, we lay down questions of policy among our- 
selves. In these meetings of our foremen — our best men — 
our chiefs upon whom we rely to carry out our policies — 
we can explain just what effects we want to produce, we 
can ask them for their suggestions as to how those effects 
can best be accomplished. We prefer to do this rather than 
to tell them how they shall do it The giving of orders 
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is a very unusual and unpopular way mth us. From the 
very top to the bottom of the Baldwin Locomotive Works 
there is practically no such thing as giving orders. The 
effort is made to bring out the best efforts of every man who 
is there, and it is for him to reason out how that work can 
best be done, and it is for him to surest to his superior 
officer how he thinks the thing ought to be done, rather than 
to have the superior offijcer tell the subordinate how it should 
be done, making it mandatory upon him to do it that way. 

''At these meetings, at which there are usually about 150 
men, it is our business, first of all, to discuss the question as 
to how the product is to be gotten out We will say we have 
an order for 500 locomotives for the Pennsylvania Railroad, 
and that the president wants them turned out at an impos- 
sible rate — ^at a rate which, with our facilities, would be an 
impossible thing. We get all our foremen and clerks to- 
gether, and the announcement will be made that the Penn- 
sylvania Railroad wants us to turn out for them twenty 
big freight locomotives a week. That was the demand 
which Mr. Cassatt made of us in the spring of 1905. He 
demanded that we should immediately start delivering 
twenty locomotives a week on a contract aggregating 500 
locomotives. It seemed an impossibility, so all the clans 
were gotten together and the man whose facilities were weak 
was allowed to put some of that work into another shop, 
and after awhile this one would make a suggestion, and 
that one would make a suggestion, and this one would take 
on a little more work, and show where he was weak and 
could not take on work, until that question was solved, and 
during that year those locomotives poured out at the rate of 
twenty a week, and that was done while keeping up our 
contracts with others." 
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This descripti<Hi of these group meetings really gives lis 
a picture of one of the finest civil service examinations the 
world has ever seen, and goes far to explain the success of 
this firm in getting efficient partners. What they want is 
men who can do things, and it is the great misfortune of 
practically aU kinds of civil service examinations that a 
man can go through by written questions and answers, when 
he may be merely a learned ass^ devoid of judgment, gomp- 
tion, or common sense. He may have his head so crammed 
full of knowledge that he can answer written questions, 
but may be so handicapped in some aspect of his mentality 
or disposition that he has no efficiency above that of a routine 
clerk who can do some things by himself but cannot assist 
others in the management of even a small comer of a great 
works. 

By this meeting, in which a concrete problem is brought 
before one hundred men, the man with the power to solve 
it comes forward with his plan and thereby becomes a 
marked man. If he can take his plan on and make good, 
he becomes a proved man. Thus the future partners show 
themselves. 

''Another function of these meetings is to enable men 
to find fault with each other. In any large organization 
there are men who are dissatisfied mth each other, who 
think that they could run a department a great deal better 
than the man who is running it, or who think that the man 
who is running that department is soldiering a little and is 
crowding his neighbors, or there may be personal questions. 
Men do not always like each other, you know, and when 
they dislike each other there is nothing they are so likely 
to do as to tell tales on each other. Sometimes a man, in 
good relations with his superintendent, gets his ear and 
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fills him full of stories about somebody else and undermines 
a man, and then feels that he is doing a great thing. That 
is a common thing, not only in Philadelphia, but every- 
where. How do we manage that? In the first place, we 
listen to no stories from any man in regard to anybody else. 
The only time when a charge against another man will be 
listened to is in meeting, when not only that man is present, 
but all his fellows are also present. In other words, if 
Jones has a grievance against Brown, he must get up in 
foremen's meeting before the whole 150 men and say, 
'Mr. Brown is doing so and so. It is not right and must be 
stopped.' Then Mr. Brown is there and can defend him- 
self. Their associates know the whole story, and you can 
be pretty sure that Mr. Jones is absolutely certain that 
he has a good case against Mr. Brown, and you may be 
sure Mr. Brown knows that he is likely to have charges 
brought against him and is ready to defend himself, and 
you may be sure also that every one of those foremen rests 
perfectly secure, because he knows that no one can come 
and undermine any of the men in the opinion of their 
employers. He knows this because he knows that it is 
impossible for him to undermine the reputation of any one 
else. That has cleared the atmosphere of anything like 
intrigue. It has made the place wholesome, and has made 
the place one where every man has only one motive, and 
that is to get out the best product at the least cost, and 
where each man strives to make the very best record for the 
firm for which he works. 

*'I have told you how we have all come into the firm as 
beginners. I want to teU you something about what we do 
with young men there. We very rarely take a man much 
over twenty years of age. We catch them young and train 
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them. They are not there very long before they get a new 
way of walking, and a new way of working, and a new 
way of thinking, all of which combined we call the Baldwin 
spirit. These young fellows have a dub which they call 
the Locomotive Club. They meet once a month to discuss 
ways and means, first, of better understanding the work- 
ing of a locomotive, and, second, to consider methods which 
are proposed for improving locomotives; also to consider 
among themselves (without any interference from supe- 
riors) how they can better do the business which they have 
to do. This locomotive club is made up not alone of techni- 
cal men, but the office, and the drawing-room, and the 
apprentices are all members of that club, and I don't know 
when I have had more pleasure than to talk to those fel- 
lows, and feel that they are the ones who are going to 
conduct that business after I have passed away. 

*'Now where are we going to get these young ment We 
need lots of them. About five years ago we recognized the 
fact that we could not rely upon getting young men out of 
the street ; we could not rely on any Tom, Dick, or Harry 
who might come in and ask for a job. We also recognized 
the fact that the division of labor was wiping out the old 
race of all-around machinists and bipsiness men; that a 
boy out of school would get a job at a lathe or drill, and he 
would work at that, on some special process, at perhaps 
seven or eight dollars a week, until he got to be twenty-one, 
twenty-two, or twenty-three years of age ; and then he would 
get tired, and it was to the interest of the employer not to 
pay him any more, but to discharge him and hire some other 
boy of sixteen or seventeen, because the new boy would do 
it just as well as the old, and the result of that system, 
which is very widespread, is that there are thousands of 
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worked-out, tired fellows who have learned a particular 
process and nothing else, who are good only for that process, 
and who, in spite of all they can do, can never get more 
than nine or ten dollars a week for working at that process. 
They have the laudable ambitions which every man should 
have — ^to marry and have a family, and to see his children 
growing up to be good citizens — ^and he cannot do it, be- 
cause, under the system of division of labor, there is no 
future for him, Mr. Vauclain, in considering how he could 
bring about an improvement in that condition of affairs, 
after consulting with all of us (we gave a great deal of 
thought to it and had it under consideration for two 
years) , decided boldly to employ a large corps of young men, 
and then to train them up so that as we got tired ourselves 
they could take up this load and carry it for us, and 
they will be the leading men when we are ready to step 
off. The plan is this: we take apprentices of three 
classes.'' 

They are divided into classes because of variations in 
age and educational experience. One for boys from the 
grammar school, one for young men who have graduated 
from college in the general courses, and one for graduates 
of engineering courses. Each has a definite amount of time 
to work at each of many types of work within the plant, 
so that he may get an acquaintance with the work some- 
what corresponding to the working knowledge which the 
apprentice got in the old domestic system when he worked 
with the master. Mr. Johnson's description of the plight 
of the machine worker of the present period is a statement 
of fact that should alarm any well wisher of man or in- 
dustry. 
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** There (referring to the apprentices) is the reservoir 
that we are drawing from, and I wish to emphasize one 
thought, and that is, that, however much the young man 
himself desires promotion, it is not half as important to 
him to be promoted as it is to his employer to find the right 
fellow to promote. As an employer I can say that I have 
walked up and down my office, and have looked into the 
faces of a hundred men, trying to perceive there the qual- 
ities necessary for advancing them. It is in order to in- 
crease the number of men from whom we can make that 
selection that we have introduced that system. It is more 
important for the employer to promote his employee than it 
is for the employee to be promoted, in the proportion that 
the personal interests of the employee bear to the vast 
interests which the employer has to care for. 

''I recall the president of a large car works, a man 
seventy-two years of age. He took me by the arm one 
time and said, 'Johnson, how do you get all these bright 
fellows about youT I have been hunting for thirty years 
and have not been able to find a young man worth anything. 
They are not worth mentioning. ' I said, * That is because 
you don't think they are worth their salt. If you would let 
them discharge the responsibility which you insist upon 
discharging, you would find them worth their salt and a 
great deal more.' That is the principle we are compelled 
to adopt — ^not necessarily because we feel that it is the 
wisest and best business, but because we are lazy and wish 
to find others to share the responsibility. When I am 
over sixty I want to go to Europe and go through the art 
galleries, and all that sort of thing, and come back and 
perhaps stay eight or nine months a year, and see that 
8 
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somebody else is doing that work better than I ever did it. 
That is the principle that pervades the whole place. 

' * I never knew any one to be criticised for exceeding his 
authority. We want them to exceed their authority. The 
more a fellow exceeds his authority in the right way, and 
wisely discharges the duties which he sees that he can 
discharge, the more we think of him, and the larger his 
increase will be at the first of the next year. There are 
large opportunities for young men there. We not only 
have to fill all the places as the older men become super- 
annuated and retire, but we have to fill places which 
arise day by day out of the phenomenal growth of this 
business." 

The Search for Responsibility. — ^This statement by the 
captain of industry of the search for men may seem a little 
diflSicult of belief by the average young man who occupies 
his first position in a big enterprise. Of course, there are 
places where it is not true, but my own acquaintance with 
people at work and my acquaintance with different parts 
of the United States lead me to believe that in the main it is 
true. There are two types of responsibility: one which 
can take orders from somebody and execute them, and one 
which can see opportunity and grasp it. I know that the 
search of people with enterprise and capital for men who 
can take charge and carry out their plans is astonishingly 
widespread and often fruitless. The fact is that the man 
who can manage other men is unusual, and the positions 
of responsibility that do not require some management of 
other people are very few. This ability is partly a gift 
and partly acquired, and once it is shown, there is little 
doubt that there is a surprising number of places where it 
can become effective, chiefly because most people do not 
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have it. Most people want somebody to take the respon- 
sibility and tell them what to do. Then they will do it, 
but they should not expect large reward. 

The second type of responsibility, that which can see 
openings and grasp them, is also strangely lacking, as the 
examination of industrial conditions, both agricultural and 
manufacturing, in many parts of this country proves. In 
large sections of the East, for example, the population 
welters in poverty because there is not a man in a thousand 
who can develop an industry in the midst of a locality with 
abundant labor resources, good raw material, and fair 
amounts of capital to be had by the man who can command 
confidence and show ability. 

In this matter of forming partnerships, Mr. Johnson 
has shown how his firm has so successfully picked out the 
men who can do things. It is to be noted that these men had 
years of experience before they attempted their partner- 
ships. The work had become known to them and they had 
become known to each other, thoroughly known. Or- 
dinarily, when two men make a partnership, they form it 
on a rather limited basis of acquaintance. They may know 
each other well, as friends, but have had small opportun- 
ity perhaps to get acquainted with each other in the parti- 
cular line of business performances, as was the case in the 
Baldwin Locomotive Works, where year after year men had 
watched each other meet problem and meet situations 
and solve them. The lack of such knowledge is often 
the great weakness of partnerships. Partnership and 
friendship are different things as many a man has 
found out to his sorrow. The partnership shows its real 
success on the profit and loss account, not in the pleasure 
of association. 
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The discussion of the partnership as given by Mr. John- 
son showed its two weak points from the standpoint of 
average business. First, it is difficult to make a partnership 
sufficiently large. Second, the personal liability of all 
members is too grave a risk for most people to face, and so 
they shelter behind the limited liability of the corporation, 
which is more and more coming to be the dominant unit for 
conduct of business in America as well as in the more 
industrial foreign countries. 



CHAPTER IV 
Types op Organization — The Corporation and its Powers 

To avoid the responsibility of partnership various legal 
limitations of liability have been devised. The most perfect 
of these is the corporation, in which those who participate 
are liable only for what they put into the concern, not for 
all they own. This device makes it possible for many to 
enter and, by the combination of many small shares, to get 
the great amount necessary to build a railroad, for instance. 
A modem railroad is so big that, despite its monopoly ad- 
vantages, it is impossible to conceive of an old-fashioned 
partnership raising the capital to run it. 

The corporation has become so necessary and so com- 
mon in modem industry and trade that we have by law 
made it very easy to start new ones. 

The starting of a corporation is provided for more or 
less automatically by law, just as we provide for the pur- 
chase and sale of land, the consummation of marriages, etc. 
For these purposes there exist general laws, and offices to 
execute the necessary papers. It takes but little longer to 
start a corporation in most state capitals than it does to 
transfer a piece of real estate, and the process is essentially 
similar, consisting merely of taking out the descriptive 
papers, the deed in the case of real estate, the charter in the 
case of corporations, and entering the record in the proper 
books. In most states three persons can in a few hours 
and for the payment of a few dollars organize a corpora- 
tion which has astonishing powers. Laws regulating the 

foundation of corporations are intended to make it easy to 

37 
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go into most classes of business. There are, however, cer- 
tain limitations to the powers of these corporations, that 
are chartered under the general acts of incorporation. Some 
powers are too perilous for the state to permit persons 
to get under any general law. 

Some corporations, such as the railroads, trolley lines, 
canals, telephone companies, and power transmission lines, 
require the power of eminent domain. These enterprises 
require definite strips of land going from one place to 
another. They can be made efl&cient only by having the 
state 's power of compulsory purchase whereby the individual 
in secure possession of his home is dispossessed to make way 
for the improvements. He gets payment, it is true, a fair 
price, but none the less he is forcibly dispossessed. Mani- 
festly, if any three men could run up to the state capital 
and get such power we would be likely to have great abuse, 
spite work, and even blackmail growing out of it. For 
this reason the granting of powers of eminent domain to 
corporations is in most cases given only by special acts 
of the legislature. 

There is similar danger to the community and there- 
fore similar need of greater control existing in connection 
with corporations dealing with money and credit. Corpora- 
tions carrying on such business as banking, the issuance of 
credit instruments, the insuring of lives, and similar func- 
tions have serious possibilities of menacing the welfare of the 
community unless closely limited in their authority. 

The list of powers which the general act of corporations 
permits in a state like New Jersey is, however, astonishing 
in its completeness. Thus a copy of the charter of the 
Hamburg-American Line Terminal and Navigation Com- 
pany, as it appears on the books of the secretary of state, 
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Trenton, N. J., shows that a group of Germans, headed by 
Mr. Albert Ballin, director-general of the Hamburg-Amer- 
ican Company, and ten other directors, have formed a 
corporation which has several pages of powers verbosely 
stated after the manner of lawyers. In brief they are : 

1. To get necessary facilities and carry on the busi- 

ness of loading and unloading ships at any ports 
throughout the world. 

2. To transport passengers and freight by water any- 

where. 

3. To register ships under any govefmment (this 

would permit them with German capital and 
German-owned ships registered under American 
flags to engage in American coast trade and thus 
gather together traffic for the trans-atlantic 
liners). 

4. To buy good-will and proi)erty of any sort. 

5. To do any and every thing within their powers 

exactly as an individual would. 

6. To conduct business and convey real estate in the 

United States and foreign countries. 

7. To manufacture goods and own real estate. 

8. To secure patents, trade-marks, and, in operating 

the same, to carry on any business that they 
deemed necessary, including mining. 

9. To hold and vote the stock and bonds of other 

corporations (this, making them a holding cor- 
poration, would enable them to buy any and 
every corporation in the United States if they 
could secure stock in the market). 
10. To guarantee the payment of dividends. 
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11. To enter into contracts with individuals and gov- 

ernments. 

12. To cany on any other business that the laws of 

New Jersey might permit, provided it appeared 
to the interest of the corporation. 
Lastly, * * it is hereby expressly provided and declared 
to be intended that the foregoing enumeration of 
specific powers and objects shall not be held or 
taken to in any wise limit or restrict the objects 
or powers of the corporation, but the objects 
and powers as specified shall be independent 
objects and powers.'* 

State records showed in the annual report no annual 
meeting of the stockholders had been held, and of the 
$500,000 of authorized capital stock $1100 had been paid in. 
This showed that the corporation really was merely a 
dormant grant of powers which a group of capitalists had 
seen it wise to secure during a period of very favorable 
legislation and which they were keeping technically alive 
until they might want it. Under its powers they could 
engage in practically any kind of producing, carrying, 
or mercantile business, own any corporation having stock 
that was for sale, and become, if their finance and astuteness 
permitted, one of the greatest trusts ever seen. 

There is nothing unusual about this grant of powers. 
It is merely typical of what any three persons could have 
granted to them by spending a few hours and paying a few 
dollars in Trenton. Most other states are generous enough 
for all ordinary business. 

Manifestly the corporate form of conduct of business is 
not hampered by limitations of powers. It is true that 
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corporations are failing by the dozens every week, but it is 
because of the difficulty of the managerial problem, the 
common-sense problem, the difficulties in operating the 
powers wbicli are so easily obtained. 

Since the average individual who gets into business for 
himself, or almost for himself, is likely to do it as a member 
of a small corporation, the pitfalls causing such widespread 
destruction to this form of effort are worthy of careful 
examination. A house, a building, or a bridge fails through 
the violation of certain fairly definite engineering rules. 
Similarly the corporation that fails does so because of the 
violation of some rather simple rules. Unfortunately they 
cannot be so definite as are those which explain the short- 
comings of bridges and buildings, because bridges and 
buildings are made of definite specific material, substances 
of fairly uniform consistency, whereas the failures and suc- 
cesses of corporations are made out of the operations of 
human nature and human judgment, which tend to be ever 
varying and ever complex. Nevertheless, a dozen or so 
rather simple causes will explain the vast proportion of 
corporation failures. As most of these causes are visible to 
examination, their study has the possibiUty of being 
profitable. 



CHAPTER V 

The Management op the Industrial Corporation 

Success is very desirable, but the study of failure is 
often more instructive than the study of success, and I 
therefore present an analysis of the causes of the failure of 
corporations. 

1. Going Into Business on a Large Scale. — There is a 
great contrast to be made between going into business and 
grotuing into business. 

Experience, after all, is the great teacher. Our 
imagination is so limited that, despite the most careful 
theoretical preparation and study of the problem in the 
abstract, we find it practically impossible actually to foresee 
the occurrences that will happen in this exceedingly com- 
plex world of business. This may sound like the con- 
demnation of schools and study. Not so. It is, on the 
other hand, a very definite statement of their limitations. 
Schools and study undoubtedly enable a man to profit more 
quickly by experience and thereby enable him to reach a 
higher goal in a shorter time. 

If a man or group of men start a new business on a 
large scale, the process of learning by experience involves 
a series of losses and lessons, and each unit of loss is so 
large that financial trouble is likely to ensue. Wrecks of 
corporations of this type may be found in countless num- 
bers throughout the country. If a man starts in, on the other 
hand, in a small way, his little failures may be properly 
classed as laboratory material. One after another he profits 

by them, and gradually gets that store of working know- 
42 
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ledge which enables him to handle large enterprises. This 
fact is the real basis of the old, well-known conflict between 
the rule-of -thumb, successful; business man and those who 
speak of the value of schools, colleges, and education. The 
rule-of -thumb business man says the college is not practical, 
and in part he is right. In fact, both parties are right, and 
what we need is a combination of the elements of theory and 
actual experience in the man who is to attempt industrial 
management on any large scale. 

2. Bad Location.— *Many enterprises are doomed to 
failure because of some fatal factor in their location. Any 
and all kinds of mistakes of this sort are to be met with, 
such as the establishement of a canning factory in a place 
where the soil does not permit the particular produce to 
be grown, or where, soil permitting, the labor conditions do 
not favor its production. I know of a large factory that 
was built outside a city with the expectation that there 
would be an abundance of girls to work in it, but it was a 
mile from a suburban railroad station. No labor ever came, 
the factory never started, and it has stood idle for years. 
Another form of bad location is the starting of a plant 
which may be in a good district, a good general location, 
but in some immediate location which is cramped or difficult 
of access to transportation of heavy raw materials and 
products. 

Perhaps the greatest single factor in promoting the bad 
location of producing enterprises is local patriotism. Every 
city seems to have the desire, often an irrational desire, 
to grow larger. The people of every small town want to 
see it become a city. Into this psychological background 
some enthusiastic citizen or some promoter projects the idea 
that ''our town needs such and such a factory," and the 
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people are persuaded on that basis to subscribe the capital. 
This emphasis upon the locality and its needs for more 
business, causes people to fail to make careful examination 
of the actual fitness of the location for the pairticular enter- 
prise. The appeal is really a combination of philanthropy 
and business, though the results are expected to be purely 
in the business field. This confusion of philanthropy with 
business is bad. If the town needs a public library ot 
hospital, the appeal is purely philanthropic. People are 
able to give their money with the full knowledge that they 
will never get it back. It renders its successful service 
by supporting a non-paying library or hospital, but the 
money that is subscribed to start the new factory can attain 
its success only if the factory miikes dividends. Unfor- 
tunately the local patriotism that causes subscriptions of 
stock has nothing to do with the making of dividends, and 
indeed tends to destroy, for the reason that this same local 
patriotism inclines to make the town look a bit too favorably 
upon its own sons for the operation of an enterprise of which 
they may know but little. Because of these factors, plants 
are placed in all kinds of wrong places and managed by 
men whp do not know. A large proportion of such enter- 
prises are added to the list of failures. 

3. Poor Accounting. — The ignorance which the opera- 
tors of plants possess concerning their business is at times 
almost unbelievable to those who have knowledge of cost- 
keeping and modem systems of accounts. In hundreds of 
cases it is the receiver who first establishes any adequate 
system of accounting. The physician who tries to diagnose 
the case of a sick patient uses the clinical thermometer, 
counts the pulse, takes the blood test, and makes other exam- 
inations. For the competent receiver as for the competent 
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manager all these tests for the condition of the corporation 
are rendered by the accounts. In fact, they tell more about 
the corporation than the physician can usually tell about 
the patient, sick or well. I recently heard of the case of a 
corporation manufacturing ten or a dozen different food 
products. They had salesmen going over two or three of 
the Western States, but somehow they did not make money. 
They never knew why until the receiver established a cost 
^nstem and thereby worked out the cost per unit of each 
of the various lines of goods. It was then discovered that 
three of the articles, of which the management had been 
most proud and of which they had pushed sales the hardest, 
were being produced daily at a loss. This fact discovered, 
the necessary common-sense readjustments were made and 
profits ensued. I know of another case where a large enter- 
prise doing a combination of manufacturing, jobbing, and 
retailing had really about five businesses, or certainly five 
departments, and the managers of the enterprise knew 
nothing whatever about the profit or loss or cost of doing 
business in any one department. Finally they got into 
bankruptcy and a trustee was appointed. He made new 
litems of accounting. The firm is again going forward 
under the same management, but is making money. The 
manager now knows more about the conditions of profit 
and loss at the end of every week than in the losing period 
he knew at the end of a year or eighteen months. If trouble 
arises, he finds it quickly ; if profits are being made he can 
avail himself of the advantage of knowing how they came. 

The speed with which this ignorance of cost-keeping 
makes for ruin depends somewhat on the frequency of turn- 
over. In some lines of business the total capital of the 
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enterprise is not equalled by the total sales for several years. 
This is especially true of agriculture. On the other hand, 
certain kinds of manufacturing turn over all the working 
capital every two or three weeks, so that losses, if occurring, 
run quickly into ruin. 

Dividends from Depreciation Fund. — ^Another form of 
fatality from bad accounting is that in which over-greedy 
stockholders exert pressure upon weak-kneed or ignorant 
directors and clamor for dividends. I know of a case of 
this sort in which money in sight was paid out the first 
year, the second year, and the third year in dividends. The 
matter of repairs of machinery was ill attended to, and 
there was no provision for a sinking fund or depreciation 
account for machinery replacement. The fourth year the 
bad condition of the machinery manifested itself in ui^ent 
demands for heavy replacements. As the firm was already 
using about all the credit available for other purposes, the 
money was not in sight either through cash reserves or 
available credit, and failure promptly resulted. 

Poor Collections, — ^A slightly allied trouble, although it 
is scarcely correct to say it is bad accounting, is that which 
exists when the management is lax about making its collec- 
tions. Many a firm is in fairly good condition on the books, 
but has an unduly large amount of money owing it, which 
would not be the case with a more pushing management. 

4. Bad Labor Management. — This problem is so widely 
known that no discussion is needed to make its importance 
manifest, and it is so great that space does not here permit 
its presentation. Whole chapters are devoted to this sub- 
ject later on in this book. 

5. Confusion of Technical Knowledge with Business 
Judgment. — ^I was once solicited to take stock in a canning 
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company which was being started in a country town. ' ' Who 
will manage your plant!" I asked the solicitor, who was, 
by the way, a shrewd business man in at least two lines. 
**01v,'' he answered confidently, *'we can easily get a 
good proeesser. He can make good canned tomatoes and 
canned com. It's no trouble to sell them." As a matter 
of fact, the enterprise survived two years and was practically 
a complete loss. The gentleman who placed his dependence 
upon the **good proeesser" had entirely overlooked the great 
fact that the management of a productive enterprise is far 
more than a technical question. In fact, good processers 
are abundant. It is very little trouble to get a good tomato 
canner, a good flour miller, a good baker, a good candy- 
maker, a good machinist, a good stationary engineer, a good 
weaver, a good spinner, or a good analytical chemist or a 
good accountant. It was one of the intellectual shocks of 
my young manhood to discover that an analytical chemist 
could often get only $50 a month. I had long looked with 
awe upon the accurate percentage and detailed reports of 
the analytical chemist This water contains 2.341 grains 
of such and such a substance per gallon. I wondered at 
the marvellous man who could get out such fine results, 
and to learn that he at times gets but $50 a month was a 
shock. The explanation is this: the chemical analysis 
of ordinary specimens is a technical process of a perfectly 
definite character. If a work is definite and therefore ca- 
pable of being reduced to clear-cut instructions, the pay that 
it commands is not likely to be high, even though the work 
itself be complicated. It requires good memory and pains- 
taking obedience to instructions. Many persons have these 
qualities. The scarce attribute is judgment, that indefinable 
quality capable of meeting a new situation and handling 
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A cool analysis of the history of such an enterprise in a 
town that we do not know causes us to stand aghast at the 
foUies that successful men wiU perform in this line. 

7. Undercapitalization. — ^Every business has within cer- 
tain limits the size of plant which is best fitted for normal 
and profitable production. If the plant is smaller, it is 
almost certainly inefficient, and if larger, it may be. Thus 
it takes at least a million dollars to build a blast furnace. A 
man or group of men with $500,000 attempting to make 
pig iron would be starting a manifestly undercapitalized 
industry. Many enterprises fail because of a situation of 
this kind. The progress toward failure is usually the same 
in all cases. Production costs per unit are greater than in 
properly equipped establishments; extensive borrowing 
must be resorted to in normal times; a period of depres- 
sion occurs, and the inability to secure further loans soon 
brings the luckless enterprise into hopeless bankruptcy. 

8. Overdevelopment. — Closely allied with No. 7 is over- 
development or lop-sided development. A corporation with 
an abundance of capital to conduct business normally in a 
certain location produces a lop-sided concern. I recall the 
case of a food-producing plant that had to have heavy pro- 
portions of working capital, but which, owing to the in- 
ducements of a promoter, put nineteen twenty-fifths of its 
money into a plant which was unreasonably large for the 
location as well as for the capital of the company. This 
matter of the symmetry of an enterprise is really an im- 
portant matter. If we should take the arms and legs of a 
five-foot man and a six-foot man and mix them up, we would 
have a very grotesque creature who would go hobbling 
along with one leg several inches shorter than the other. 
The short legs on the short man and the long legs on the 
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tall man perform fheir fanction admirably, bat they do 
not mix well. Every corporation must really have a num- 
ber of parts. It has a building, it has equipment, it has 
raw materials, it has finished products, it has cash reserve — 
or should have — ^and it has various functions of manage- 
ment. Just how shall the funds be divided to meet these 
various demands f To determine this really requires a 
high degree of judgment. Without it, lop-sided or top- 
heavy fatalities often occur. 

9. Nepotism. — ^Prom the Latin word for nephews. 
Beware of the nephews of the successful! They are nice 
young men, it is true, and being of the blood of the suc- 
cessful they have, upon the average, a better chance to in- 
herit the qualities for success than does the average man. 
The trouble is that potential qualities for success must, we 
kaow, be developed by education and experience. The latter 
they often fail to get. Merely because they are these for- 
tunate nephews they do not get the knocks that give the ex- 
perience necessary to develop their powers. The old saying 
that ** Blood is thicker than water" is really a potent de- 
stroyer of good business. It is a fact, blood is thicker than 
water. We love our relatives, we like our friends, ard we 
are going to do the best we can for all of them, with the re- 
sult that we put men in positions because they ai-e our 
friends or our relatives rather than because they are fitted 
by nature or experience to assume responsibilities in the best 
possible way. Another name for nepotism is **pull." It 
puts the right man in the wrong place, where he can wreck 
enterprises. It also discourages other young men because 
they see that a rival has an opportunity merely because of 
relationship, not because of merit. This evil is particularly 
strong in old enterprises that run through the second and 
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third generations. A man starts a concern, hands it down 
to two or three sons who vary in ability, and by the time 
their sons have got good positions all the way through the 
concern it is well fixed on the high road to ruin. Almost 
any person of wide observation can name a few examples 
in point, 

10. Graft. — ^Any one who thinks that graft is purely a 
political institution is making a grave error. It has merely 
crept into politics from business. The corporation is a 
peculiarly favorable form of business for the practice 
of graft. One corporation buys from another corporation 
or sells to another corporation which is composed of the 
members of the parent corporation. Railroads have been 
built by construction companies which were operated by 
the directors of the railways. They buy their supplies 
from supply companies which are again composed of the 
same directors. It is probably not going too far to say that 
many of the great fortunes of America have come into 
being by such dealings. Indeed, it has gone so far as to be 
an important part of the high cost of living. While it is 
probably worse in the large corporations than in the small, 
it is a widespread factor. 

Success. — Opposite each of these elements of failure is 
an element of success. The well-managed corporation has 
enough capital, is conservatively financed, is symmetrically 
proportioned in its arrangements, has managers who have 
had experience in their work, who operate the business 
honestly, and can at frequent intervals know the exact 
condition of their affairs. 

Two or three examples of successful corporations will 
show how some of the snags have been avoided and how men 
have availed themselves of the great fundamental fact 
that experience is the teacher. 
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We see the name John P. Jones Manufacturing Com- 
pany. It means that John P. conducted the business him- 
self, probably began in a small way, learned as he went 
along until his success was so great that the neighbors were 
glad to subscribe money to enable him to conduct it in a 
larger way. Then he incorporated. His corporation is apt 
to succeed. Its trouble comes upon the final passing of the 
original John P. Who shall succeed him f This is the great 
di£Sculty of all corporations that have been through a 
period of success. This situation cannot be met by any 
rule except one, and that is close scrutiny of the new man- 
agement. If the new management comes in inexperienced, 
a grave risk is being run. In any case there should be such 
forms of accounting that mistakes are found quickly rather 
than after the concern has been hopelessly deranged by 
going for a long time unchecked in a course whose busi- 
ness results are unknown. The original Jones may have 
been able to run the business with poor accounting. With 
the same system of accounts the new man may be in 
bankruptcy before he knows it. Careful comparative ac- 
counts giving quick knowledge of conditions are funda- 
mental for the success of the small industrial corporation 
which is changing management, as from time to time they 
all must do. 

I know of a small corporation started by two men. One 
was a book salesman out of a position. The other was a 
carpet weaver who knew how to make a good rug. The 
weaver thought he could run a loom himself most of the 
time and superintend three others. The bookseller thought 
he could sell a few rugs if he brushed up on carpet lines. 
Between them they had a few thousand dollars. They 
started the business, but did not put much of their capital 
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into plant and equipment. They rented space with power, 
they rented looms. They let others hold the bags of capital. 
The only new thing they took up, therefore, was the pur- 
chase of the yam, which is really very simple. They sold 
rugs faster than they could make them. Qradually the busi- 
ness grew. They rented more space. The weaver hired 
more weavers and became practically working foreman. 
Both men are now in comfortable means. 

One of the best examples of the growth of an industrial 
corporation from nothing but the know-how is afforded by a 
tanning company. A man of fifty and his three sons were 
expert tanners, knowing all the processes for making 
enamelled kid. They went to a Boston leather jobbing 
house, told them they contemplated starting a tannery, and, 
as they were rather short on working capital, they would 
be glad to give the Boston house an exclusive ten-year con- 
tract to sell all their product if the firm would furnish 
them the hides and make a slight advance for the pay-roll 
for a few months. This the Boston firm gladly did. The 
quartette then started out to find a town in which to build 
their plant. The first and second towns would not hear 
them. The third was a sleepy little country town with no 
industry of any importance and a population of about 2500. 
The tanners admitted later that they reached this town 
with $18 cash. They said they were going to start a 
tannery, but would not do so unless the town furnished free 
land to build on and subscribed for some of the stock. 
This the town agreed to do, and gave them twelve acres 
over by the railroad, and finally bought $2150 worth of 
stock in the company. With this the plant was partly 
constructed. When the money was gone, a first mortgage 
was placed upon the whole thing for enough money to 
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finisli a small plant. Then a shipment of hides came and a 
little cash from the Boston firm for pay-rolls, and the leather 
making started. Chemicals were bought on time. The 
first sale of hides was made, more cash came in, and the 
circle of business was running. 

I want to emphasize the fact that these men started 
nothing new for themselves. The purchase of raw materials 
and the sale of products were the big new things in that 
enterprise. This they left in the hands of the Boston com- 
pany. They were expert makers of leather, which they 
continued to be. They taught others, and in a few years 
all of them were men of wealth. 



CHAPTER VI 
Thb Advantages of Large-scale Production 

The words '* large-scale production" have been dinned 
into our ears until we may feel that they are part of the 
air we breathe. It is, of course, well kaown that it is 
cheaper to produce things in a large way than in a small 
way, but nevertheless that fact becomes more usable when 
we understand just how it happens. 

A. Equipment. — ^If we will examine fields of different 
size it will become evident that the larger the field the less 
fence per acre it takes to enclose it. 

Table I 
Dbcrbasb of Pebiphery as Abea Incbeases 

Amount of Amount of 

fence fence 

DimensionB of tract Area of tract for tract per acre 

36 yards square Ji acre 140 yards 660 yards 

70 X 17}^ yards Ji acre 176 yards 700 yards 

70 yards 1 acre 280 yards 280 yards 

140 yards 4 acres 660 yards 140 yards 

280 yards 16 acres 1160 yards 70 yards 

440 yards (^ mile square) 40 acres 1 mile 44 yards 

880 yards (ji mile square) 160 acres 2 miles 22 yards 

1760 yards (1 mile square) 640 acres 4 miles 11 yards 

3620 yards (2 miles square) 2660 acres 8 miles 6H yards 

Thus the acre in the cattle ranch has less than one per cent 
as much fence as the acre in the town lot. 

This table happens to refer to tracts of land merely be- 
cause they are one of the most visible forms by which we 
can appreciate this point. It holds just as true for walls and 
floor space of rooms, for the outsides of houses, for many, 
and in fact almost all, kinds of rectangular equipment. "We 
56 
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thus see the economy in the factory which permits no par- 
titions and has a single loom or operating room which covers 
a whole floor, perhaps an entire block in area. 

Circnlar equipment shows practically the same thing 
with regard to cheapness of constructing large units. 





Tas 


ILB II 


Ratio of aquare unite 


Radius of 


Area circle 


Circumference 


of area to linear 


circle 


-»R« 


-»D 


outside unit. 


y% 


3.1416 Xji< 


3.1416 X 1 


1 :4 


1 


3.1416 X 1 


3.1416 X 2 


1 :2 


2 


3.1416 X 4 


3.1416 X 4 


1 : 1 


4 


3.1416 X 16 


3.1416 X 8 


1 : 1/2 


10 


3.1416 X 100 


3.1416 X 20 


1 : 1/6 



Thus if we are considering pipe we must realize that the 
part we use is the area of a circle and the part we buy is its 
circumference. Granting a similar thickness of material, 
the column of ratios of square units of area of the circle to 
linear units of its circumference shows us that the inch pipe, 
radius %-inch, is twenty times as costly per unit of work- 
ing performance as is the 20-inch pipe, radius ten. 

We see these facts in cumulative force, however, when 
we consider the contents of cubes. Consider for a moment 

a cold-storage plant, which has as a very important element 

of expense entering into its construction the insulation of 

the outside walls. 







Table III 










CONTENTS OF CUBES 




Length of 








Cubic contents 


side of 


Area of 


Outside surface of 


Contents of 


per unit of 


cube 


one side 


the cube 


the cube 


surface 


10 


100 


6,000 


1,000 


1% : 1 


40 


1,600 


9,600 


64,000 


6% : 1 


100 


10,000 


60,000 


1,000,000 


16% : 1 
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It is tnie that cold-storage plants that are 100 feet 
square and 100 feet high are unusual, but persons familiar 
with this type of plant at once recall that they are usually 
large blockish buildings, many stories in height, taking 
great advantage of the facts above mentioned. Further- 
more, a cold-storage plant cannot be built and operated 
unless it attains very considerable size, because of the 
economies which result from the operation of large-scale 
equipment. 

The elements shown in examining these three tables 
above cover practically all the elements entering into in- 
dustrial equipment. Occasionally we have an ellipse or 
some curve that is not a part of a circle, but 99.5 per cent, 
of all industrial equipment avails itself of the circular or 
rectangular form. Examination of these three tables shows 
at once why the bins and bams for the storage of raw 
material, the cases and packages for shipment, tanks, mov- 
ing vans, freight cars, ships, have all within the last few 
decades increased tremendously in size and thereby in- 
creased in eflBciency. 

B. Operation. — The large-scale equipment shows sim- 
ilar advantages when we come to consider its operation. It 
takes one engineer for a locomotive, whether it has the 
capacity of 20 horse-power for a little yard engine or 1000 
horse-power for a heavy modem freight hauler. The big 
steamship with 40,000 tons requires one pilot at a time 
and the same number of engineers in charge of its mighty 
engines as a ship that is but a fraction of its size. An ex- 
amination of the labor costs of a blast furnace shows how 
this element operates in manufacturing. 
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DETAILED ANALTSIS OF LABOa COST AT AN AMEBIOAN BLAST FUBNACS 

1X>B A MONTH 



Oooopation 

Carpenter 

Carpenter's helper .... 

Machinist 

Machinist's helper ... 

Blacksmith 

Blacksmith's helper .. 

Oilman 

Foreman 

Engineers (blowing) . 
Engineers (locomotive) 

Switchman 

Water tenders 

Fironan 

Stoveman 

Keepers 

Helpers, first 

Helpers, second 

Iron carriers 

Scrappers 

Laborers (C. H.) 

Top fillers 

Top fillers' helpers 

Scalemen 

Fillers 

Boss (S. H.) 



• ••••••• 



• • • ■ • 



.0171 
0063 
0254 
0128 
0132 
0079 
0071 
0761 
0212 
0212 
0171 
0199 
0172 
020D 
0224 
0199 
0384 
0992 
0178 
0403 
0199 
0192 
0192 
1069 
0101 



. • • • . 



Ooeupation 
Ore breakers . . . 
Laborers (S. HL) 

Cindermen 

Trackmen 

Laborers (C. Y.) 

Iron loaders 

Laborers (I. Y.) 

Boss unloader 

Coke unloaders 

Coal unloaders 

Ore unloaders 

Stone and marble unloaders. 

Trestle 

Crushermen 

Horse hire 

Horse hire helper 

Moulder 

Moving chills 

Loading chills 

Oiling coal 

Repairing cars 

I^igging loam 

Cleaning up 

Cleaning boilers 



.0171 
0243 
0171 
0229 
0256 
0464 
0092 
0092 
0413 
0046 
0096 
0004 

0402 
0211 
0066 
0108 
0202 
0025 
0071 
0040 
0007 
0119 
0021 



Total $1.0492 



The cost of this blast furnace has been very finely sub- 
divided and shows this great point — ^in the operation of 
equipment much of the cost, at times most of the cost, bears 
very little relation to the size of the unit. The point is 
that the operator is operating a unit and might as well 
operate a big one as a little one. Thus the carpenter and 
carpenter ^s helper, the machinist and machinist's helper, 
the blacksmith and his helper, were going through the neces- 
sary motions of patching and repairing a machine. In many 
cases they could have done it about as well with a machine 
of twice or quadruple the capacity as with a small one. 
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There is really very little diflPerence in the amount of ground 
to be covered by the actual equipment of a blast furnace 
of 200 tons capacity and by that of one of 600 tons capacity. 
This particular furnace had an output of about 180 tons a 
day, or one-fourth the maximum. The oilman was employed 
to see that certain bearings were oiled. What difference did 
it make to him whether the bearing was for a shaft 3 inches 
in diameter or one that was 6 inches, having several times 
the power possibilities! He could just as well care for a 
big furnace as a little one, and probably could have cared 
for two. The foreman might have received somewhat larger 
pay in a larger furnace, but certainly it would not have 
been four-fold the pay at the small one. The blowing engi- 
neer who ran the engines that operated the air blast was 
employed, as are all stationary engineers, in seeing that 
the machine does not get hot or out of order and that it is 
properly oiled, a task which a man can render for an 
engine of 1000 horse-power or 50 horse-power with equal 
ease. The same thing is true of the locomotive engineer, 
who pulls freight cars around the yard, and the switchman. 
The water tender, like the oilman, inspects for the opera- 
tion of a certain type of machinery ; namely, the condition 
of the water in the pipes which run through the jacket 
of the furnace to keep it from getting hot and melting 
down. The stoveman renders the same type of service 
by keeping the air blast properly shifted from the stoves 
to the furnace and by attending to temperature control. 
The keeper is responsible for the conditions of the iron 
when it is drawn. 

Only a small proportion of the men about this plant 
show an effort that was in proportion to its output. We 
find the total cost of over $1 per ton is met by an expendi- 
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ture of 40 cents in the largest type of fomace. This figure 
is not an exact measure of labor efficiency. A part of this 
economy is due to the fact that some of the labor in the 
larger furnace can be replaced by machinery, an economy 
which becomes possible only with the increase in size of 
the equipment. In the main, however, the lesson of reduced 
cost for the operation of large-scale equipment is of almost 
nniyersal application. 

The really important question is, How shall this prin- 
ciple be utilized! 



CHAPTER VII 
Overhead Chabge as a Management Factor 

Occasionally some manufacturer will exclaim with em- 
phasis, ** It's all in the overhead charge," referring thereby 
to the great importance of this item of cost as a factor 
in high or low cost of production. This factor is to be 
found in merchandising as certainly as in manufacturing 
or agricultural production. Its essence is the full utiliza- 
tion of the equipment so that a small equipment may make 
a large output. The attainment of this end produces at 
times some apparently contradictory situations. 

Some years ago I attended a bargain sale at John Wana- 
maker 's famous department store in PhiladelphitfT A counter 
in the middle aisle near the front door was piled high with 
shirts being sold for 50 cents each, when their previous price 
had been $1 and $1.50. It was in late summer, practically 
at the end of the season for goods of this class. After some 
waiting and scrambling, I got through the crowd of bar- 
gain hunters, secured a shirt for 50 cents, which I found, 
upon later examination, to be of the wrong size. I got it 
on Saturday afternoon, and Monday morning early I re- 
turned to exchange it. I went back to the same counter, 
and, behold, it was full of socks, and another crowd scram- 
bled for socks. I inquired of the floor walker about the 
shirts. ' * Oh, ' ' he said, ' * they are around there behind the 
stairs at the remnant counter." There I exchanged it for 
one of the right size and got in addition two collars and a 
pair of cuflFs, of which the usual retail price had previously 
been 50 cents. Why did John Wanamaker sell on Saturday 
62 
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$1.50 shirts for 50 cents and on Monday throw in a half 
dollar's worth of collars and cuffs! His success proves 
that he is not a lunatic, but where does the profit arise in 
that transaction f 

The point was that the shirt business was done. Prob- 
ably 95 per cent, of the stock had been sold, and what was 
left was broken sizes, odds and ends. What should he do 
with themf They encumbered his counters; the demand was 
so low they could not have been sold at or even slightly 
below market price until next year. Should he keep them 
over? If he had, the capital cost would have been increased 
as the ratio of ten weeks to fifty weeks. The carrying 
over of odds and ends of stock should, of course, be a gen- 
eral policy if adopted, and it would have required a vast 
amount of space and an almost inconceivable system of 
records to keep the stuff straight. In fact, it would almost 
require another store building as big as the one he had. He 
had sold 95 per cent., make a reasonable profit^ and the rest 
was to be got rid of as quickly as possible so that a new 
normal sale could be begun, permitting rapid turn-over of 
capital and full utilization of material. It was as though he 
were carting the remnants off to the dump, and that kind 
of sales in some parts of the world is called ' ' dumping. ' ' 
The retail merchant avoids spoiling his normal market by 
dumping these remnants at the end of the season. The next 
season they start in at the normal high price again. 

This i)olicy has made much acrimonious discussion when 
it has appeared in international trade. 

We can perhaps see its working out quite clearly in 
noticing the cost of using certain equipment : for example, 
the farmer's reaper and the farmer's wagon. 
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TSAB COST OF MAINTENANCE 

Manure Spreader Reaper Wa^on 

Interest on $100, 6 per cent $ 6.00 $ 6.00 $ 6.00 

Depreciation, 10 per cent * 10.00 10.00 10.00 

Repairs 3.00 3.00 10.00 

Hoof over it, at least 6.00 6.00 6.00 

$24.00 $24.00 $32.00 

Cost per day: 

To owner using manure spreader or 

reaper 12 days $ 2.00 per day 

With one neighbor using, 6 days 

at $1 1.60 per day 

With two neighbors using, 6 days 

at $1 1.00 per day 

With four neighbors owner's use costs nothing 
With no income from neighbors, owner's 

use of wagon 6 days $ 4>.00 per day 

2 days 12.00 per day 

100 days 32 per day 

200 days 16 per day 

It is thus plain that the costs per year are largely fixed 
charges^ and that the amount of use per year causes a varia- 
tion in the cost of a day's service. Thus the reaper costs 
$4 a day when used six days, the manure spreader about 
$2 when used twelve days. In this connection I found a 
farmer hiring his neighbor's manure spreader for $1 a 
day, and repairing any breakages that may occur, yet each 
regards the operation as profitable, and an examination of 
the cost factors seemed to show that they were both right. 

In connection with this farm equipment cost, the figures 
of team cost for a city factory were interesting. Six horses 
were used by the firm, and the cost per horse per year was 
approximately as follows: 

Food $120 per year 

Depreciation 30 

Interest 15 

Shoes 24 

Veterinary 5 

Rent of stable 60 

$244 
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For two horses the figure comes to the large total of $488, 
while the teamster to drive these beasts gets $12 a week, 
which, with a reasonable allowance for wagon and harness 
costs, brings a total up to the surprising figure of $1125. 
Therefore we have a per day cost on the basis of 300 work- 
ing days per year of $3.75. But suppose the firm is unable 
to use the team more than five-sixths of the time, or two- 
thirds. We see at once the unit of cost rises. Suppose they 
could use it only half the time. How much could they pay 
a team on the outside to come do the work rather than keep 
their own teams t Manifestly it is just double the cost of the 
above day rate, or $7.50. Now again suppose they had to 
keep teams for use one-half or two-thirds of the time. What 
would it really cost them to do some work for some outside 
party t That is a question which actually faces almost every 
farmer in the United States many times each year, although 
he may not realize it. He has wagons, harness, teams, and 
often men who are hired by the month. They are there, 
maintained by the crop needs of the farm. In winter, wet 
weather, and other times there is nothing for them to do. 
What does it cost him to put a team on the road at work for 
the day? Plainly it only costs the additional food of the 
animalB and depreciation of the equipment. It is not fair 
to add any capital charge. Sometimes farmers do not realize 
this, and sometimes they do. Acting upon this by-product 
basis, they have hauled wood and cut railroad ties so dili- 
gently that for decades the price of railroad ties in many 
localities never arose above actual cost of getting them out, 
sometimes less than that. The tie itself was contributed, 
merely making an opportunity for the earning of wages, the 
5 



66 INDUSTRIAL MANAGEMENT 

farmer doing with his wood or his team practically the same 
thing Mr. Wanamaker was doing with his shirts — dumping 
them for what they wotdd bring. 

The converse side of this, namely, the high, cost per unit 
of service, of equipment that is rarely used, serves in part 
to explain the fact that most city men's farms are unprofit- 
able. They are dominated by the idea of making it com- 
plete or thorough in its equipment or excellence, and thus 
they put in some $100 device that isn't used three days a 
year, and when it is, the cost exceeds any possible return. 
The wisdom of three Penni^lvania farmers who lived near 
each other, each of whom contributed certain machines to 
the three farms, is an interesting example of economically 
utilizing this cost factor. 

It is in international trade we have heard the most about 
this particular phase of handling the overhead charge. Here 
is the way it works: A firm is equipped to produce 100,000 
units of a given product. The costs of doing this are of 
two kinds: those which bear a direct relation to the 
output, and those which bear almost no relation. Thus the 
capital of the company, the machinery they have, the 
officers^ salaries, and many office expenses are practically 
constant, and we will assume that they come to $30,000 a 
year, or 30 cents on a doUar of cost per unit, whereas 
material is $30,000, and direct labor $40,000. At a selling 
price of $112,000, the profit is $12,000 a year. What is to 
be the attitude of the company toward sales at a lower 
price in a distant market when the home market wiQ take 
only $80,000 per year? The equipment is there, but an 
analysis of the full year's accounts shows that it costs 
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$1 to make a piece of product. Yet the comparison of the 
second and third table shows clearly that the firm can take 
the choice between standing idle or running and selling 
part of its products at less than total cost, and yet making 
profit by selling goods at less than total cost. 



COSTS OF OPEBATING A PLANT FOB A TBAB 



A. With $100,000 output 


B. $80,000 output 


C. $100,000 out- 
put, but sold at dif- 
ferent prices 


Capital and equipment 
Parses 


$20,000 
10,000 
30,000 
40,000 


$20,000 
10,000 
24,000 
32,000 


$20,000 


Office, water, heat, light, etc. 
Material 


10,000 
30,000 


Labor direct 


40,000 






Cost Der unit. SI 


$100,000 
112,000 


$86,000 
80,000 =89,600 


$100,000 


Sold in home market at 
$1.12 100,000 = 


80,000 =89,600 


Sold abroad at 80 


20,000 =16,000 










Total income 


$112,000 


$89,600 


$105,600 






Profits 


$12,000 


$3,600 


$5,600 







Since the plant is there, the reasoning that applies to 
making one extra unit when the plant would otherwise be 
idle is this: What does one particular unit cost? Plainly, 
since the plant stands ready, it is the material and direct 
labor applied to it, namely, 70 cents. Therefore every cent 
it brings above the 70 goes to reduce the overhead charge 
and is in that sense a profit, although in another point of 
view it might be said to merely reduce the loss. It is almost 
identical again with the fraction of cost that the department 
store retrieves by selling odds and ends at a very cheap 
price. Duplicate examples of this reasoning may be found 
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in indefinite numbers in the examination of productive 
enterprises^ but much, more frequently in mercantile 
ventures. 

It has been very disturbing to international trade of 
late years, because large American concerns facing just this 
problem, and with the additional factor of desiring to keep 
a labor force together, have sold steel and many other 
products abroad at a price which was actual loss and which 
caused loss to the foreigner who tried to compete. The 
English call it ''dumping,'' and, owing to the fact that 
their domestic market price is not kept up by tariff, the 
British Islands have suffered keenly from the dumping 
practices of America, Germany, and Belgium. In the early 
years of this century Joseph Chamberlain, a British iron 
manufacturer, waged a tariff campaign in England with the 
idea of having a tariff put up to stop such practices. Eds 
campaign failed in England, but Canada has an adjustable 
tariff to meet this situation. For example, American iron 
will meet a certain tariff in Canada if sold at the American 
price. If * ' dumped, ' ' the tariff goes up to stop it. Plainly 
this is most necessary in Canada, where an iron industry 
of less than a million tons a year could be utterly swamped 
with a small fraction of the output of the United States, 
about 30,000,000 tons a year. 

This point of distinction between the primary costs, 
or those which have a direct relation to the output, and the 
secondary or overhead costs which have almost no relation 
to output, is one of profound importance in practically all 
kinds of production. It has, too, another an entirely differ- 
ent significance. Thus far I have spoken only of the ad- 
ditional use of equipment which must be on hand anyhow 
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for some other purpose. In the case of the manufacturing 
plant above mentioned^ the equipment was on hand for the 
period of normal production when the plant ran full. With 
the farm the equipment must be on hand to make the crop, 
which is inevitably and (from the cost standpoint) most 
unfortunately of a seasonal nature. What shall this equip- 
ment do the rest of the yeart The store gets a product to 
dump only when there has been some miscarriage of plans. 
The farmer, and to a lesser extent the factory, has the idle 
time of equipment dumped on his hands as a part of the 
ordinary running of the enterprise. 



CHAPTER VIII 

Dumping op Product as a Profit Factor 

In many kinds of manufacture the practice of dumping 
goes on every day in the year as a part, and a necessary 
part, of the business. Many by-products are merely another 
aspect of dumping. What does it cost to produce a gallon 
of cream? We all know it is to be had by skimming new milk. 
Suppose five gallons of new milk produce a gallon of 
cream. It is impossible under these conditions to get cream 
without first having produced five gallons of new milk, and 
at the same time producing four gallons of sMm milk. 

Now turn it around. What does it cost to produce four 
gallons of skim milk? Plainly the cost of making five gal- 
lons of new milk, plus, as in the previous case, the cost of 
skimming. Now what does it really cost to produce this 
skim milk ? Is it not, as a matter of fact, four-fifths of the 
new milk, and does it not cost four-fifths as much as the 
total, or four times as much as the cream? From the even 
division of costs in proportion to the quantity of production, 
it unquestionably does. Adding to it a bit of agricultural 
analysis, we find there is actually more drain upon the 
farm's fertility in the case of milk than in the case of the 
cream, because it so happens that the fat of cream is pro- 
duced almost entirely by the elements furnished by the 
water and air, while skim milk hajs phosphorus, iron, potash, 
and other mineral elements which the soil alone can fur- 
nish. Therefore it really costs the farmer more of the 
fertility of his land to produce the skim milk than it does the 
cream. 

70 
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Perhaps this cream reasoning makes clear this fact. All 
discussions of cost, all discussions of management, in fact, 
almost all discussions of anything human, start with certain 
assumptions. Geometry which we speak of as an exact 
science, begins with a pageful of axioms, things which we 
assume, declare to be true, and lay down on the table as 
raw material from which we begin the structure. So, in 
dealing with prices to be obtained, the farmer who said that 
the skim milk cost the same as the cream, and based his sales 
upon it, would be a hopeless fool and a prompt bankrupt, 
for the reason that skim milk will not bring as much as it 
costs, and therefore the cream must be made to bring more 
than it costs, or the business can't be done. 

Now, again, what does cream cost from a really busi- 
ness standpoint t If five gallons of new milk cost $1 and 
four gallons of sMm milk can be sold for 8 cents, the 
cream has cost 92 cents. That is the common and practically 
the only successful method of handling this by-product cost 
question. Thus creameries selling skim milk at 1 or 2 cents 
a gallon are really dumping part of the product, and must 
do so. Turn it around. What does it cost to produce skim 
milk if the cream sells for 95 cents and the five gallons 
of new milk cost $1? Plainly four gallons of skim milk 
cost 5 cents. That is practically the way that oil refineries 
handle the problem of costs in the exceedingly complex situ- 
ations that arise in an oil refinery. 

Here a thick black liquid runs in through a pipe line 
from the West and is sold from the refinery as three hun- 
dred and even six hundred products, counting the various 
grades and tests of various kinds of oils, waxes, greases, 
etc., that the plant puts out. Are they making undue profit 
on gasoline t Many persons seem to think so. How would 
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' ni luuch more cheaply 
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vaDtage of this fact and try to 
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■ -viTod by 28 apple trees, 40 feet apart. 
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iller tree that costs 25 cents amounts to only 
I (primary costs) as certainly pertain to the 
■Bit— if we choose to place all the burden on the 
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you prove itt Manifestly they must consider all their 
products and all their costs. Their method of handling these 
hundreds of products is quite simple, practically that which 
was mentioned above in the case of milk and cream. Take 
one dollar's worth of oil. By a process of distillation and 
refining one particular product is extracted, leaving a large 
amount of residue. If the labor costs 25 cents and the oil 
$1, and the residue sells for 90 cents, the product that has 
been taken off has cost the 25 cents of labor and the 10 cents 
difference in value of material before and after. By the 
same process 90 cents' worth of raw material is again sub- 
jected to a manufacturing process, one product is made and 
the above cost accounting again applied, and so on through 
the hundreds of steps necessary to make the different 
products. But still that does not leave us in a position to say 
whether or not the gasoline sells too high or too low. It is 
very much like the situation of two butchers I know. One 
has his store at a place where there is a heavy demand 
from a group of wealthy suburbanites who want good roasts, 
good steaks, and fine cuts, but make small demand on ham- 
burg steak, stewing meat, and soup bones. Consequently this 
butcher has a heavy supply of these products to get rid of 
as best he can. Six blocks away, in the midst of fields full 
of little two-story houses occupied by textile workers, is a 
little store where somewhat similar quarters of meat are cut 
up, but the heavy demand is for cheaper cuts. He has high- 
priced cuts, too, but they are the drug on his market. The 
discreet housewife living half way between buys her high- 
priced cuts from the textile workers' butcher, who prac- 
tically dumps them, and buys her soup bones from the sub- 
urbanites ' butcher, who practically dumps them. Every 
quarter of beef that is cut up in the ordinary grocery store 
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inyolves this problem. It all comes in at a flat price of 
8, 10 or 12 cents; and must be sold to average more than 
that. If steak can be sold high, soup bones can be sold 
low, and conversely. 

What does it cost for the railroads to carry a passenger f 
This problem offers so many complexities arising from pri- 
mary and secondary costs that railroads have for years shel- 
tered behind this complexity, saying that they could not tell 
what it did cost. It is evident that one more passenger get- 
ting on a scheduled train costs the railroad practically noth- 
ing, unless you choose to charge the wear and tear he makes 
on the seats, and you might by a microscopic process say 
that he costs a couple pounds of coal. His carrying might 
be regarded as a dumped product, so that it would be 
profitable to take him 100 miles for a nickel, provided all 
overhead or secondary costs will be charged to something 
else. Just what service shall be made to bear these charges t 
It can be treated a dozen different ways so that you can 
actually get a dozen different costs for the carrying of this 
passenger. Quite likely three men equally expert and 
equally honest might arrive at two or three different kinds 
of rates, each of which would have equal reasons for appear- 
ing fair. 

Here is the railroad, with capital costs which represent 
its construction. Watchmen stand at the crossings, agents 
prefflde in the stations, repair gangs tamp the track, general 
offices are operated. AU these things are practically con- 
stant, whether the track has six trains a day or sixteen. Now 
what shall be the attitude toward putting on another train or 
taking it off? Manifestly something has got to bear the 
overhead, and the railroads themselves are expert jugglers 
with this fact. They are tremendous dumpers of their 
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.«£^ivki4« W<» *6 c^Mftpetitive points like Chicago, where 
4K*> i^ iw*8 *>|.»|H*^^^' ^^ fi^ ^y ^^^^ Tosida or hy 
"i-i^t*. iK? ^^*1^ ^^^ ^^y ^^^ make low rates or they 
^..». %vs ^5 ^ freight, so that through traffic to com- 
,Nua^^* *sNMttQ» » iifUti sold at rates similar to that of the 
«Mto%u^«bc<araiiC pUut mentioned in the last chapter, where 
,*^ * X vc* jNcvslucI is sold abroad at something above pri- 
,^ ^ ^vi* Vuviue«tianably it adds to railroad receipts after 
^V -^^^ » ^^^^ Non-competitive points are charged a 
^^i^^'c ?*5^ ^^ provides primary and secondary costs, 
.;is«r AS. *5 lbt<^ |>N«ent time many firms in America sell part 
>^ j^Vi^v j^rvKluot abroad more cheaply than at home. 

\\ )t»«S Uo^ it cost to print a first-class newspaper with 

^»4V^HfcUtwtt ^ fi^*^* There must be heavy expenses for 

xv<M c^Wittg, fw Associated Press dispatches, dozens of 

A'W*^^'** covt^riug the country, editors, and vast machinery 

W' WW ^*wt the»> live papers. The first five might cost sev- 

,^^1 Kttu^itvii dollars. The next five might cost about a dime, 

^«j^<^ . * li^^l*^ paper, a little ink, a whirl of the press for 

A *,v\^i^l uuu\\ riainly, therefore, there are great economjes 

^ {^ly^. ^nnnilation. Similarly the economics of keeping the 

isv\««^ i\HUU^ busy are causing journals to be published in 

^^.^KSL Kvery good publishing house, nearly, sells books, 

kvuWwht^ H monthly or two, and some weeklies, so that among 

l)^u all it can keep its plant bui?y and utilize the tech- 

uisHil *kill of its experts. For the same reason a publisher 

vUt \tt^t^ wwall journal, if in a publishing centre, is usually 

m^^itip a groat error if he does his own printing. He sends 

it off to a firm that resolves several such contracts into a 

t§^ process and keeps its plant bui^. If you are manu- 

yluring something, your only product, making it thereby 

v^Wmary and secondary costs, you are often unable 
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to compete with your rival to whom the production of the 
same thing is a part of a series and perhaps a dumped 
product. Thus the makers of many small mechanical de- 
vices, metal wares, are able to buy them much more cheaply 
than they could make them, and many inexperienced pro- 
ducers of patented articles lose money on their product 
because they fail to take advantage of this fact and try to 
produce the thing they sell. Many industrial skeletons lie 
bleaching beside this mire. 

Thus, by adding a new line of product to a factory, 
profit may begin to arise as soon as the primary cost is 
made — a factor of very great importance. What does it 
cost the country newspaper publisher to go into the job 
printing business ? What does it cost the Baltimore tomato 
canner to go into the oyster canning business, which be- 
gins when tomatoes stopY An excellent example of this 
point comes from agriculture, and is shown by the present 
practice of many orchardists of planting many fillers or 
temporary trees. Suppose an acre of land costs $100, which 
will eventually be covered by 28 apple trees, 40 feet apart. 
The trees cost 20 cents, ploughing costs $3 per acre, and 
planting costs 5 cents per tree. Thus ground, trees, plough- 
ing, and planting will show that the total cost with 28 per 
acre is $3.93 per tree. But for a number of years the ground 
will support more than the 28 trees. What does it cost per 
tree to put in these fillers t Plainly, the cost of the tree, 20 
cents, and the planting, 5 cents, or 25 cents per tree. In 
its care it must be remembered that the ploughing and culti- 
vation cover all the ground anyhow, so that the maintenance 
of this extra filler tree that costs 25 cents amounts to only 
such low costs (primary costs) as certainly pertain to the 
tree itself — ^if we choose to place all the burden on the 
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permanent trees. Here is a fine place to note that costs 
depend on assumptions. 

Another aspect of this same point is seen when we look 
at the question of the amount that can be paid for some 
piece of equipment to permit the utilization of something 
previously thrown away. Here is a firm of cotton manufac- 
turers buying cotton at 10 cents per pound and actually 
burning cotton waste, 20,000 pounds of it a month. What 
could they afford to pay for a machine that would enable 
them to raise that stuff to the value of a cent or two cents 
a pound t 

Problem. — ^Persons who want to examine this very vital 
point may derive profit from examining this single example 
from real life. 

A manufacturing company has ground and equipment, 
$100,000 ; interest 6 per cent. ; depreciation, 10 per cent. ; 
output, 10,000 machines ; material per machine, $2.40 ; labor 
per machine, $4 ; selling price, $10 per machine. 

a. What is the rate of profit and the amount of profit ? 

By the expenditure of $10,000 for the introduction of 
high-speed steel and an annual increase of $6000 in office 
and superintendence costs, the output can be increased 40 
per cent, and the labor cost per machine reduced 50 cents ; 
but 2000 of the machines must be dumped at $7.50 and 500 
must be dumped at $6.30. 

h. What is the rate of profit and the amount of profit t 



CHAPTER IX 
Standardization op Pattern and Specialization 

We hear a great deal about standardization in present 
economic discussions, and rightly. What is a standard! I 
will answer in the words of M. L. Cooke, Director of Public 
Works^ Philadelphia. 

''A standard under modem scientific management is 
simply a carefully-thought-out method of performing a 
function, or carefully-drawn specifications covering an im- 
plement or some article of stores or of product. The idea 
of perfection is not involved in standardization. The 
standard method of doing anything is simply the best 
method that can be devised at the time the standard is 
drawn. Standard specifications for materials simply cover 
all the points of possible variation which it is possible to 
cover at the time the specifications are drawn. Improve- 
ments in standards are wanted and adopted whenever and 
wherever they are found. There is absolutely nothing in 
standardization to preclude innovation. But to protect 
standards from changes which are not in the direction of 
improvement, certain safeguards are erected. These safe- 
guards protect standards from change for the sake of 
change. All that is demanded under modem scientific man- 
agement is that a proposed change in a standard must 
be scrutinized as carefully as the standard was scrutinized 
prior to its adoption : and, further, that this work be done 
by experts as competent to do it as were those who origi- 
nally framed the standard. Standards adopted and pro- 
tected in this way produce the best that is known at any 

one time. Standardization practised in this way is a con- 
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stant invitation to experimentation and improvement/' 
(''Academic and Industrial Efl&ciency," p. 6.) 

This chapter will deal only with one small comer of the 
great subject of standardization; namely, the form of the 
product. Standardization in form alone has worked indus- 
trial revolutions. 

Sixty years ago practically all the shoes worn in the 
United States were made to order by the custom shoemaker, 
who had a pair of special lasts for each customer, repre- 
senting as nearly as possible the exact shape of his feet. 
Then, as orders for shoes came in, each pair was made 
up over these special lasts and was a law unto itself. Com- 
pare that with the present practice in a large shoe factory 
in which, instead of having a last or model for John B. 
Jones's feet, we have a last or model No. 6 A or B or C, 
and over it, instead of one pair of shoes, will be made a 
lot of a dozen pairs or a gross or more, perhaps also in sev- 
eral styles. This may be repeated several times in each 
year. Suppose the custom shoemaker's pair of lasts cost 
$3. Allowing interest and a moderate depreciation — ^for the 
lasts die with their owner — ^we have some 20 to 25 cents 
as the annual cost of these lasts, without counting care and 
bother they are to the man who must keep them, so that 
on two pairs of shoes per year there is a last cost of 12 or 
15 cents a pair, a sum of money which would probably serve 
as fair profit for a pair of shoes in a modern factory. It 
is easy to see that there must be much more work in pre- 
paring the uppers and in making a pair of shoes which is 
a law unto itself rather than making a dozen just alike. 
That is why a pair of custom-made shoes made over the 
customer's special last in a modem factory cost $2 or $3 
per pair more than the same quality of shoe turned out 
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by the same factory, but varying in some respect by one- 
fourth, or one-eighth of an inch. 

This specialization in manufacture is one of the new 
and widely significant things in the present machine pro- 
duction epoch, and in some of its developments has caused 
much comment. International trade at the beginning of 
this century was greatly disturbed. One of the most widely 
known cases arising from it was the building of the Atbara 
Bridge. In 1898 Lord Eatchener, in command of an English 
arnly on the Upper Nile, pursued the Sudanese Mahdi sev- 
eral hundred miles beyond the head of navigation or any 
Egyptian railroad, and it became imperative to establish bet- 
ter connections with this army as quickly as possible. Adver- 
tisements were inserted in papers in various countries for 
a bridge of given specifications to cross one of the branches 
of the Nile. European tenders to the British Government 
called for from four to eighteen months to ship the structure. 
The Pencoyd Iron Works, in a suburb of Philadelphia, 
offered to do it in six weeks. This time was so surprising 
that the company had some difficulty in convincing the 
authorities that it was in earnest and could deliver the 
goods, which, however, it succeeded in doing on contract 
time with no difficulty. The point was that the process 
of bridge building had became standardized here, but not 
in Europe. The American bridge companies were making 
up, and often kept on hand, moderate supplies of standard 
shapes of structural steel, I-beams, angle irons, channel irons, 
and plates of varying sizes and thicknesses, so that on de- 
mand bridge builders could cut them into lengths and rivet 
them together and make almost anything within reasonable 
limits, as the carpenter could go to the lumber yard and build 
many simple constructions, including, for example, a wooden 
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bridge, by merely cutting assorted timbers and fastening 
them together. If the American Bridge Company did not 
at that time happen to have the rolled material on hand, 
it at least had the rolls already made with the proper 
grooves in them to roll this kind of material on a very 
few days' notice. Europe, with its practice of special-made 
products, often found each new bridge a law unto itself, 
requiring special design and the manufacture of special 
parts. Hence the greater length of time required, and the 
great international interest and excitement over the Atbara 
Bridge incident, and even alarm at the amazing prospect 
of the American conquest of the iron market. 

The difference between the special product and standard 
product is perhaps even more plainly shown in the case 
of an engine than in the case of a bridge. We often hear 
that a firm has secured a special engine. What is implied f 
In the first place, some very skilful person must have 
enough of a concept of the cost and therefore the details 
of the proposed special engine to make a reasonable bid, 
which must be low enough to get the order and high enough 
to provide profit. After the contract is secured, an expert 
in engine design must take its specifications, work them 
out in the rough, hand various parts over to his assist- 
ants for minute and accurate calculations down to the one- 
hundredth of an inch. These calculations, in turn, must 
be handed over to the draftsman, who transfers the abstract 
idea into the physical form of drawings, which are, in 
turn, converted into blue-prints. Those prints are then 
handed over to a pattern maker, who is a very skilful wood- 
worker with enough imagination to see in these tangled 
lines the perfect forms with length, breadth, and thickness, 
and with skill enough to take wood and with nails, screws, 
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belts/ glue, and various shaping instruments, make an ex- 
act model of a crank-shaft or a fly-wheel, or any of the 
other parts of the special engine. This is not a cheap proc- 
ess, but it is one of universal application in many lines. 
No locomotive wheel ever existed in steel without first 
existing in the perfect wooden form resulting from the 
pattern maker's art. After the pattern is made, it goes 
over to the foundry, where the moulder's skill imbeds it 
between two boxes of packed moulding sand and loam so 
that the two boxes can be lifted apart and the pattern 
lifted out, leaving between the two halves of the replaced 
moulding sand a cavity bearing the perfect shape of the 
pattern. This, by the way, is the first stage in the manu- 
facture of the engine proper. All this preliminary work 
is absolutely dead and non-productive. It has made noth- 
ing, and after it has been done for one engine it costs 
as much as if it had been done for one hundred or per- 
haps five hundred made upon the same outlines. 

After the wheel is cast, it must go to the machine shop, 
have the rough taken off by lathes, boring and drilling 
machines, and perhaps other machine tools. It takes con- 
siderable time to adjust some of these tools for each different 
piece of work, so that the cost of fixing up one wheel is 
partly work and partly getting ready for it. The cost of 
the second one would be merely work. The assembling and 
erection of this special engine is again a law unto itself, 
requiring most careful comparisons of specifications with 
performances. 

Cost Aspects. — ^What are the cost aspects of this special 
engine in contrast to the standardized engine? Sup- 
pose, instead of making a special engine, the firm turns 
out a 3- or 10-horse-power standard engine of which they 
6 
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wish to sell a dozen or a hundred, as the shoe taetopy ex- 
pects to sell dozens and hundreds of shoes. To start with, 
the firm, if going to put on a new line of good% would 
choose its own time for designing. In periods of dull times 
and slack work the designing department could take the 
most leisurely and careful pains in making a perfect de- 
sign to get the greatest efficiency for mim'Tnum cost Con- 
trast this with the hurry in designing the special engine 
to get it out by a certain time. Once completed the designs, 
drawings, blue-prints, and patterns of the standardized en- 
gine are capable of indefinite use. The moulder gets skiU 
in making many parts alike. The machinist who does the 
lathe work need not reset his machine, and if the firm 
limits itself to a few varieties it can use much simpler 
machines. Thus one of the great elements of the leadership 
of the Baldwin Locomotive Works in Philadelphia in the 
field of locomotive manufacture lies in the fact that they 
have so simplified the work to be done by each machine 
that it can be done by a simple machine and operated by 
men of small training and small skill, and therefore of low 
wage. These men get the speed of repetition as well as 
speed that arises from not having to reset machines. This 
point is admirably illustrated by the following costs for 
machining a given piece in a machine shop : 

1 piece costs 25 cents. 

2 pieces cost 15 cents each. 
5 pieces cost 10 cents each. 

100 pieces cost 5 cents each. 
500 pieces cost 3 cents each. 

The high cost of the first was due chiefiy to the setting 
of the machine and to the awkwardness of doing a piece 
of work for the first time. The cheapness of the last piece 
shows practically no element of cost for setting the machine. 
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The man had learned the necessary trick to do this piece 
of work as a skilled typewriter becomes acquainted with 
a machine. If one wishes really to appreciate the point 
involved here, let him see how long it takes to tie a four- 
in-hand tie on his own neck and on another person's neck. 
This process shows the force of habit in giving us manual 
dexterity through mechanically repeating operations such 
as those that make up manufacturing. 

One of the reasons why British ships are so much 
cheaper than American ships is the fact that they take 
advantage of standardization and specialization in manufac- 
ture. We rarely build more than two ships alike. The 
British often build a half dozen or a dozen. Thus the 
design for one marine engine is utilized in manufacture 
a dozen times. Maybe it is laid aside and duplicated the 
next year. The machinist sets the rolls to bond plates, not 
for one ship only, but for a dozen. The inspection of the 
last ten of the dozen becomes a simple matter in compari- 
son with the inspection of the first. 

Kdation to Other Cost Factors. — ^It might be perhaps 
fair to think of the designing and pattern-making part of 
the special engine as a kind of overhead charge. Similarly 
the setting of the machines for a particular kind of work 
should be considered a kind of overhead charge, which be- 
comes a little or big part according to the amount of out- 
put that must bear it. This great point of the advantage 
of standardization is almost identical in its cost aspect with 
the previous topics showing the advantages of large-scale 
production and continuous operation. They might all have 
been classed under overhead charge, or spoken of under 
the title ''The full utilization of material. '^ Thus a square 
yard of waU is more productive of a shelter in a part of a 
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big room than in a little room. We found that the farmer's 
wagon was a more effective investment of capital in terms 
of unit cost than the reaper because it is used more times. 
Almost identical is the frequent use of a pattern or the 
setting of a machine tool. 

Movement Toward Specialization.— These advantages 
of standardization are driving factory managers to nar- 
row the list of things they produce. The old shoemaker by 
the roadside made a whole shoe, and from baby size to 
grandfather size; whereas, there are now whole factories 
which make nothing but shoe heels, uppers, or insoles for 
other factories to put together with a few more parts of 
their own make. No shoe factory makes a complete assort- 
ment of shoes. A modem factory that covers acres may be 
busy making men's or women's shoes of a certain general 
class, and often of a limited number of sizes. The Ford 
automobile is the sole product of a vast works. Why 
shouldn't the automobile factory make a dozen kinds of 
autos for the dozen kinds of trade ? It probably would have 
done so fifty years ago, as did the engine companies which 
made dozens of kinds of special designs. But the Ford 
establishment has attained its position of tremendous pre- 
eminence because it has standardized and specialized to 
the limit. It sells a touring car and runabout, and so far 
as possible the process of standardization goes through both 
of them, making them absolutely alike so far as all the 
operating parts are concerned. They have the same engine, 
same steering gear, same axle, same wheels, same clutch. 
They may differ a little as to the length of running gear, 
which is a matter of simplicity, and in some details of the 
bed, which is again simple. I happen to know of an automo- 
bile manufacturing firm founded by a salesman who was 
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so foolish as to be influenced by the constant demands of 
his customers for an automobile that was different from 
those he had to sell. He heard this for years until finally 
he persuaded a group of capitalists to help him finance a 
company to make the kind of automobile each person 
wanted. He turned out anything people called for — at least 
for a short time until the loss of $400,000 capital wound 
up the enterprise. He had not the shadow of a chance in 
competition with standardized works. The customers who 
talked about special cars were not, in most cases, willing to 
pay for them. 

Cotton spinners make a few sizes of yam. Textile mills 
make one or two kinds of cotton cloth in a few grades 
only. Thus there are print mills, duck mills, gingham mills, 
and many others. The Oneida Community offers an inter- 
esting evolution in variety of output an enterprise should 
make. This community was formed some sixty years ago 
on the communistic basis, and so continued for nearly half 
a century. Everybody worked and did the work he knew 
how to do. A spinner established the sewing silk trade. 
There were jewellers. There was a blacksmith who made 
steel traps and dog chains. They made canned goods from 
the surplus crops on their farms. At the end of fifty years 
the communistic idea was abandoned and the people reor- 
ganized a stock company. In a few years they had sold 
the silk business to a Connecticut company. The steel-trap 
business and the dog-chain business were closely allied, but 
they sold the dog-chain business. Presently the fruit can- 
ning practically died out, and they are now pushing just 
two lines, silver-plate ware of the community brand, and 
steel traps. Other examples of this tendency toward special- 
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ization of output are to be found on every hand, for low 
costs demand it. 

The Influence upon Markets and upon Trade.— 
Naturally the result of specialization is that the output 
assumes a uniformity which in machine manufacture re- 
sults in interchangeable parts, an occurrence of vast signifi- 
cance in industry. Forty years ago a certain skilled machin- 
ist in the agricultural district in Maryland had one-fourth 
of an acre of ground around his shop, which at times was 
weU covered with wagons, drills^ and other farm machines 
that were brought in to be repaired. If the machines were 
broken, they took them to Isaac BusseU because he was the 
most skilled mechanic within miles and could replace any 
piece on almost any machine. There has been little indus- 
trial change in that conmiunity. The farmers are still grow- 
ing wheat, com and hay. The repair plant still runs and 
is still in the hands of a skilled mechanic, but the yard is 
no longer full. When the farmer breaks his machine, he 
looks at the broken part, reads the catalogue number, tele- 
phones the agent who sold it to hiuL The agent says he has 
it or can get it from Baltimore to-morrow by telegraph if 
in a hurry, or he will quite likely go out back of his ware- 
house and take a usable piece from a discarded machine 
he has taken in trade. Instead of having a skilful piece 
of repair work, you have the buying of a casting. It is 
difficult to appreciate the full significance of this change. 
Machines can now be used not only in the immediate vicinity 
of skilled mechanics who can repair them, but anywhere 
that agencies can be established. Thus American reapers 
cut the grain crops of Argentine, Bussia, and Qermany as 
easily as those of Dakota or Canada. Think what would 
happen if the Ford automobile could be used only in 
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the vicinity of places where broken parts could be re- 
paired. It would mean that the machines would be drawn 
by horses scores or even hundreds of miles at times to re- 
pair shops, and the possibility of extended utilization would 
be but a small fraction of the present practice. 

Influence of Interchangeable Parts on Quality^— 
Standardization, specialization, and interchangeability of 
parts have been a great boon by widening the scope of 
markets. Yet they have beyond a doubt had an injurious 
effect upon the quality of output. They tend to make the 
kinds of product that can be made by the mile and cut off 
in lengths. They are excellent for coarse stuff, bad for good 
stuff. We see this in the cheap dollar watch, a great boon 
to the day laborer and to those who desire cheap timepieces. 
It is retailed for $1 and wholesaled for about 60 cents. 
It is a supreme triumph of interchangeable parts and stand- 
ardized manufacture, but when we want the best kind of 
timepiece we must still go to the type of watch which re- 
ceives some individual care. 

It is perhaps a good joke on one of the leading Phila- 
delphia jewelry firms that the head of the house has his 
own magnificent watch repaired not in his own works, but 
around the comer in a little shop run by a European who 
learned watchmaking in the old-fashioned way. 

The greatest injury, however, that standardization 
works on the foreign trade and industry of the country 
is in the rigidity and lack of possible adjustment. It is 
all right for Mr. Cooke to say that there is nothing in 
standardization to preclude innovation, but he is talking 
philosophy, not costs. Manufacturers talk costs most of the 
time. They have to. The whole object of standardization 
is to get just one way of making the product. This permits 
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less and cheaper machinery and many advantages as men- 
tioned abovCi but suppose an improvement is invented. It 
throws this whole rigid machinery out of order and often 
subjects the firm to considerable cost. So long as things 
are being made on special orders, a change in design comes 
in the day's work, but this highly organized, standardized 
plant is thrown out by such an improvement Consequently 
we get here one of the reasons for smothering of patents, 
which is a very considerable evil of the present. A firm 
realizes that if a certain improvement is not made by its 
rivals it will not have to make it itself. Therefore it buys 
the patent, puts it in the safe, and lets the public suffer 
its loss. /Meanwhile, Europe, thoroughly alarmed in 1900 
by the invasion of foreign trade by our standardization, has 
been steadily making improvements and is not at the present 
time so seriously alarmed..^ However, it is undoubtedly true 
that processes of mechanical improvement are still increas- 
ing the quality of the standardized product, especially where 
competition is keen, froof s of this are shown by the mechan- 
ical excellence of the automobile, typewriter, and bicycle. 
Beyond a doubt standardization has come to stay and to 
assume a steadily increasing role. How far will standard- 
ization make us specialize? 

Limits of Specialization.— Special manufacture is lim- 
ited by the ability to reduce commodities to type. The law 
of averages helps with the process, which is manifestly 
easier where large rather than small numbers are dealt 
with. Thus the shoemaker with one hundred customers may 
only have two or three whose feet are so much alike that 

they can wear a shoe made up on the same last. So he has 

• 

ninety-seven varieties for one hundred customers. If he had 
40,000, he might not need more than two hundred sizes 
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and shapes to fit 95 per cent, of the people. Thus the law 
of averages would widen the market and constantly per- 
mit shoe manufacturers to put on new lasts that take some 
trade away from the custom shoemaker. It enables the 
clothes manufacturer each year to make new sizes of clothes 
that will fit some small group of long-armed or thin-chested 
or thick-chested people who before that time had been com- 
pelled to go to the tailor. 

Steadiness of the demand is a factor of no mean impor- 
tance in deciding the extent to which specialization can 
go. A staple commodity of permanent demand is safe where 
a specialty of uncertain demand is a risk, because the fac- 
tory that is adjusted to make certain specialties may be 
ruined by the disappearance of the demand, as was the 
case years ago with certain English steel mills that had, 
through a period of years, become adjusted to the sole pro- 
duction of the fine steel springs for the manufacture of 
women's hoopskirts, for years in universal demand. They 
suddenly went out of style, leaving the factories closed as 
though a war had come. 

Effect upon the Worker. — One large part of the advan- 
tage of standardization is that it requires less skill. It tends 
to substitute method for skill. Instead of having the high- 
grade mechanic capable of completing a job, we have the 
low-grade machine tender to do a simple mechanical proc- 
ess. Instead of having him change, from job to job, he 
repeats the same job many times and indefinitely. Many 
persons claim, and perhaps with cause, that this monotony 
tends to be destructive of personality and injurious to the 
worker. This is an important point and one on which 
we need more knowledge than we at present have. It will 
be discussed later in this book. 
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Standard Unit Enterprises.— A form of standardization 
is seen where persons devise such a unit as a grocery store 
or a ten-cent store, and, having worked out in one place the 
best method of doing this thing, simply repeat it elsewhere. 
Thus came the vast chains of grocery stores and the hun- 
dreds of ten-cent stores operated by a single enterprise. 
Beyond a doubt, these stores are more efficient than would 
be a similar number of stores in which each grocer was a 
law unto himself. Some do it well, some do it ill. The 
chain store represents a multiplication of the best, as by 
planting seed we multiply a good strain of plants. 



CHAPTER X 
How Big Should an Entebpbisb Be! 

The advantage of large-scale equipment and operation 
of standardization and specialization all seem to indicate 
that the gigantic enterprise is the most ^cient enterprise. 
There is, beyond a doubt, some best size for each and every 
enterprise. What is it t 

This is a question incapable of any definite answer, as 
was that question put to Abraham Lincoln as to how long 
a man's legs ought to be. The questioner made reference 
to the illustrious Stephen A. Douglas, saying that he had 
very short legs, whUe his poUtical rival had very long ones. 
But the story-teller of Illinois replied that he was uncer- 
tain as to the proper length, but thought they ought to be 
about long enough to reach from his body to the ground. 
So an enterprise should be large enough to reach its max- 
imum of efficiency. This is a point laid down by many com- 
bined circumstances, chief of which is referred to by the 
economists' term, **The point of diminishing returns" or 
*'The law of diminishing returns," which may be stated 
somewhat as follows. In the beginning of an enterprise in- 
creases of capital and labor produce proportional, or more 
than proportional, increases in output. If, however, the 
process is continued, a point is reached beyond which 
further increases of capital and labor do not produce pro- 
portional increase in output This law is of universal appli- 
cation in human activity, whether the merchant, manufac- 
turer, or farmer who comes against it ever heard of it or 

not. One of the nicest examples of its limiting influence 

91 
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is aflPorded by a ship. The resistance of the water through 
which it passes increases rapidly with the increase of the 
speed, so much so that it costs twice as much to drive a ship 
across the ocean at twenty-five knots an hour as it does 
at twenty. The increased cost is partly caused by increased 
coal consumption, which in turn demands larger capacity 
to hold the coal and more men to handle it, making greater 
costs and greater depreciation and at the same time re- 
ducing storage space. Therefore no commercial ship has 
ever been built to exceed twenty-six knots. Many slower 
ones have been built since the Mauretania and Lusitania 
were built at this speed, the reason being that the increased 
costs of the greater speed are not met by increased earning 
power. Go to the other extreme. Plainly it is very inex- 
pensive in coal and machine costs to drive a ship across 
the sea at five knots an hour, but this, too, is unprofitable, 
for the reason that the long time consumed means an un- 
duly high wage roll, since men are hired by the month, 
and unduly low income from the freight, because the pay 
for freight is so much per ton or per passenger for carry- 
ing across the ocean. Thus the speed of five knots, like that 
of twenty-five knots, is unprofitable. High speed and low 
speed alike drive the ship into the realm of diminishing 
returns. As a matter of fact, the freighter's best speed is 
now nine to eleven knots per hour under average freights 
and cost of operation. The question of speed of a ship is 
thereby a straight and narrow pathway, with dangers lurk- 
ing on both sides to attack the profit sheet. 

Increasing Returns — a Force Toward Bigness. — ^If one 
will turn back and read the chapter on ** Dumping of 
Product as a Profit Factor," he can see that many of the 
examples therein mentioned are really cases of work where 
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the management takes advantage of the law of mcreasing 
returns. Thus the street-car tracks of a city which are idle 
in the middle of the night might do a large freight busi- 
nesSy in which the effort is plainly an example of increas- 
ing returns. So is the building of traffic of a railroad up 
to tiiie point where it is working to its full capacity. An 
examination of tiiie reports of a road like the Pennsylvania, 
with its many branches^ some bu£fy, some half idle, shows 
some surprising train mileage costs and track mileage in- 
comes, varying with the degree of utilization and showing 
great opportunities for increased efforts at increased re- 
turns if the railroad had anything that it could do with 
that particular equipment. 

Stated in general terms, an enterprise has reached its 
maximum size when all its machines and all its men are 
busy at their maximum capacity. This is a general state- 
ment of a condition which I suppose has rarely existed in 
any plant in its entirety. The more nearly it is approached, 
the greater the efficiency. In the varying conditions of dif- 
ferent industries and different managers^ the size for this 
maximum of efficiency varies tremendously, with many 
factors tending toward large size. 

Many overhead charges about a factory tend to be the 
same whether the factory is little or big. Many a purchaser 
could purchase for a factory five times as big as the one he 
serves. Sometimes a salesman could sell for a factory larger 
than he has. Therefore this is a force tending to make the 
factory large. 

The large factory can apply division of labor better 
than the small one. The custom tailor with two or three 
helpers has a coat made by from one to three persons. In 
the sweat-shop it is divided up between a large number. 
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In the modem clothing factory the number of persons 
working upon the coat is twenty to thirty. What is the 
proper number of subdivisions of processes in making a 
coat or any other product f Plainly this advantage of 
division of labor has its limits and its maxImuTn number 
of divisions — ^a point set by the law of diminishing returns. 
If twenty is the best number of workers, fifteen work at 
a disadvantage, so do twenty-five. 

The big factory can take advantage of new things in 
improvements much more easily than a small factory. Many 
large enterprises have a department that does nothing but 
investigate. A great drug firm is reported to pay one 
chemist $20,000 a year because he has great ability to make 
improvements and discoveries which give them new com- 
modities to sell and better the old ones on their list. The 
large firm can specialize, which is really only taking ad- 
vantage of division of labor, a point that has been ade- 
quately covered. 

The large firm can often do things in the marketing and 
advertising and establishment of good-will which the small 
firm cannot do. Thus the words> '*Uneeda Biscuit,*' known 
to millions of people, are reported to represent an expendi- 
ture of one million dollars. Unless the company has been 
big enough to sell over the whole nation, it could not afford 
to advertise over the whole nation. If it had tried to ad- 
vertise in part of it, it probably would have found it more 
expensive per person to do so. 

The common advantages of buying in large lots, and hav- 
ing carload shipments in and out, are too well known to 
require discussion. 

A large enterprise, by its prestige and its large prizes 
in salaries, can attract better brains than the small enter- 
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prise. The small enterprise which is your own can give, 
however, an independence that rarely comes of being a cog 
in a great wheeL 

Advantages of Small Enterpri8es.^-0n the other hand, 
there are certain advantages which inhere in the small 
enterprise. We hear on every hand that $5000 and $10,000 
men are to be had, but the $50,000 men are scarcer than the 
positions demanding them. Therefore the enterprise that 
is big enough to demand $50,000 men may find itself hard 
put, whereas firms that require $5000 men can find them. 
Enterprises must not outgrow in size the available human 
capacity. Beyond a doubt men of moderate capacity are 
more numerous than men of gigantic capacity. Every man 
some time reaches his limit, and when he oversteps it the 
fact is often only demonstrated by serious financial loss. 
Many a man can succeed admirably when he comes in per- 
sonal contact with all who work with him. His qualities 
of generosity, of kindness, of good-fellowship, count. His 
associates and underlings love him and give him service 
that money cannot measure. He goes up a peg. He deals 
with foremen. They deal with the individuals who do the 
work. The hold between the worker and the chief is broken. 
Friction arises, failure follows^ because the man has passed 
his limit. 

There are many places where there is a small supply 
of raw material which limits the size of enterprises, or a 
small market which limits. 

The size of some enterprise is set absolutely by techni- 
cal considerations. Thus it has been stated that it requires 
$25,000,000 or $30,000,000 to go into the steel business on a 
proper scale. The blast furnace itself costs $1,000,000. 
There should be a bank of them. There should also be 
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steel furnaces and rolling mills. To do it well there should 
also be coke ovens, lime quarries, iron ore plants, miles of 
railroad, steamships^ costing altogether a total of many 
millions of dollars, so that a mere millionaire has not a look- 
in if he should wish to start the steel business. Oil re- 
fineries have heavy capital requirements, so do sugar re- 
fineries, making it impossible for these enterprises to be 
carried on in a small way. 

The Influence of Inspection on the Size of an Enter- 
prise. — There are some enterprises that look very good on 
paper and in their elements they are good. I will place at 
the head of this list of great producing agencies the hen. 
The American hen has greater output per year by far than 
the American blast furnace or the American gold mine, in 
fact, more than those two combined. Millions of people 
know that a hen, with care, will produce $1 to $2 per year 
profit. Thus 1000 would yield $1500 profit^ 4000 would 
yield $6000, and where are the men who are getting $6000 
salaries? As a result of this pencil calculation, hundreds 
of enthusiasts every year start into the poultry business, 
but somehow they find that 100 hens do not yield quite so 
much per hen as did 10, and 1000 not so much as 100. 
Before the 2000 mark is reached, a hennery is for sale. 
Why ? Because of the vast amount of inspection required 
to keep these animals adequately cared for and to keep them 
healthy. Beyond a doubt there is a savor of truth in the 
statement that a person who can run a hen farm well can 
also run a railroad. 

The proposition of the poultry farm is typical of agri- 
culture in general. The acre unit figures up all right as a 
business proposition, but we do not often find farm enter- 
prises with 50 or 100 men working under one supervisor. 
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because of tiiie difficulty of inspection that arises from the 
lack of concentration of the work of 100 workers spread 
over a vast area. It is impossible for the employer to super- 
vise them all the time, and assistants to give adequate 
supervision make inspection cost so much that agriculture 
usually breaks up into small units. In those cases where 
many employees are required, it is always intensive agri- 
culture with great production on small areas. Compare for 
a moment the inspection problem involved where forty 
men are working on a 10,000-acre farm, or sixteen square 
miles of land, and where forty men are working on tiiie 
one floor of a machine shop. It would take one or two men 
in automobiles all day to get around to see the forty men on 
10,000 acres, and then there would be scarcely five minutes 
to devote to each employee. The inspector in the machine 
shop need never see the forty men. He could merely look 
over at his leisure their output perhaps at the end of a 
day, and could catch their imperfections and hold them 
responsible for it. This is utterly impossible in the case 
of the farm. 



CHAPTER XI 
The Location of Industry 

Where Should a Factory or an Industry Be?— What 
locates an industry} At once the persons of whom that is 
asked answer, **Eaw material," or "labor," or ** market," or 
** power," or ** transportation facilities," or occasionally 
even ' ' capitaL ' ' Their ideas are derived from cases in which 
the one or the other of these things is more important. For 
my own purpose, I wish to limit the discussion largely to 
raw material, market, labor, and power. Capital is scarcely 
worthy of discussion as a locating factor, because of its great 
mobility. Where the other factors combine to make a pros- 
pect of profit, there, granted political stability, capital will 
go, whether it is to build a huge mill and a town in the 
woods of Maine for the manufacture of paper, to dig oil wells 
in the mosquito-ridden swamps on the Gulf of Mexico, or to 
upper Yukon. Similarly, transportation facilities, which 
so often come to persons' minds as a factor locating many 
manufacturing plants, I prefer to discuss in connection with 
their influence on the one or the other of the factors of 
material or market. Transportation is even less than capi- 
tal a locating factor except in a secondary way. Trans- 
port, like capital, comes where the goods demand it. 

Saw Materials. — ^Every commodity that is manufac- 
tured is at one time a raw material, that passes from the 
place of production of the raw material to the place of ulti- 
mate consumption, which in many cases is thousands of 
miles away. Somewhere on that journey between the 
place of production and the place of final consumption, 
08 
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labor and capital and machinery are applied to this raw 
material to fabricate it into the yarious products. Shall 
it be done near the place of origin of raw materials, or 
near the place of consumption, the market? This question 
is answered by considering the relative costs of traniq)orta- 
tion of raw materials and of finished products, or the rela- 
tive cost of labor or of power. 

Saw Material as a Locating Factor. — Take the case of 
lumber. Its raw material is a sawlog, an exceedingly difS- 
cult unit to handle. Furthermore, a 10,000-pound sawlog 
when finally squared up, slabs thrown away, sawed into 
planks and the sawdust thrown away, may easily weigh 
not more than 5000 or 6000 pounds, and this net weight is 
in many pieces, very ea^ to handle. Thus the actual re- 
duction in weight and great increase in ease of handling 
the pieces combine to drive the production of lumber as 
far back toward the stump on which the log grew as pos- 
sible. For this reason the actual size of the lumber manu- 
facturing plant depends upon the ease of assembling logs. 
In Maine and other lumber regions having a heavy snow 
mantle, the saw-mill tends to be large because the snow 
makes ea^y sledding for the logs from the forests to the 
stream banks, and the spring freshet makes eai^ rafting 
down stream. For this reason Bangor can assemble logs 
for a large area and manufacture lumber on a large scale. 
In the rough country of Appalachia, where there is less 
snow, these conditions do not prevaiL It is quite common 
for the portable saw-mill to saw only the logs from a few 
acres in one place and then move along a quarter or half 
mile and saw up a few acres more. 

The canning of fruits and vegetables requires raw ma- 
terial difficult and almost impossible of transportation to 
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any great distance, because of its perishable nature. While 
there are undoubtedly economies in large-scale canning, the 
difSculty of assembling the raw material in great quantities 
more than offsets the advantages^ with the result that can- 
ning factories are scattered in great number in the small 
towns of the farming regions that happen to produce to- 
matoes, com, beans, and the fruits that are canned. In 
the main these goods are rarely shipped by rail to the can- 
ning factory. The factory goes to the place where they can 
be assembled in the wagons of the producing farmers. 

The meat-packing plants offer in their varying locations 
interesting responses to technical changes. Before the com- 
ing of the refrigerator car it was impossible most of the 
year to take fresh meat from Chicago to New York and 
Boston. For that reason train loads of live cattle were 
shipped from Chicago stock yards to the abattoirs of these 
eastern cities. Then in the 70s came the refrigerator car, 
and it became possible to bring fresh meat from Chicago 
and the West. A carload of live animals is the most 
expensive form for the shipping of meat. It is easy to see 
there will be far less of them in a car than when they hang 
in quarters and halves, packed closely tc^ether, reaching 
upward to the roof. Furthermore, the live animals must 
be kept alive, a process that costs and adds nothing, and 
the discomforts of the journey cause them to lose weight, 
often twenty-five to fifty pounds per head, so there are 
manifestly savings in doing the slaughtering as near as 
possible to the centres of raw material, namely, fat cattle. 

How far into the farming districts can the meat pack- 
ing go? One firm put up a plant in Nebraska at a railroad 
junction in an almost uninhabited prairie. It failed. Al- 
though it had the advantages of transportation above men- 
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tionedy it lacked the city market for many of the less de- 
sirable parts of the animals that are used as food by the 
poorer classes of people, chiefly foreigners. They had over- 
reached in their effort to get good freights. The balanc- 
ing of factors dictates that the meat-packing plant shall be 
located in the cities nearest to the places of production of 
the animal. Chicago still continues to be the greatest centre, 
and every city of importance beyond it is becoming a 
meat-packing centre, — ^Des Moines, Sioux City, Cedar 
Bapids^ Kansas City, and, of late. Fort Worth, Texas. 

An Assembling Industry. — There are some manufac- 
turers' plants which have as their raw material the finished 
products of other plants. A manufacturer of fin6 electrical 
specialties in New York has his plant in some dark and 
nmsy, cave-like rooms opposite the elevated railroculs in 
one of the streets of lower New York. **Why do you not 
move out?" I asked him. '^Because," he answered, **I may 
want a special brass casting any morning or any afternoon. 
There is a little brass foundry around the comer that will 
make it for me. I may want some kind of special copper 
work, some tubing, some wire, some peculiar metal work 
or hardware of a hundred shapes and kinds. I can get 
them all here in New York. If I should go out on Long 
Island or out in the country, I would be handicapped." 
This statement explains the removal of the manufacturer of 
electrical specialties from the comfortable city of Lancaster, 
Pa., with its admirable food suppUes and labor suppUes, 
to the more crowded New York, where he could come in 
contact with the numerous other industries that supplied 
the things he needed. 

This is typical of the very large group of assembling in- 
dustries of which nearly all machines are examples to some 
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euXeat. These finished parts are raw material and have an 
influence an factory location that maj be likened to that 
of a forest on saw-mill location. 

The ircm industry offers an excellent illustration of the 
locating force of raw materials. Fnmi 3500 to 4500 pounds 
of ore, nearly a ton of fuel, and several hundred pounds of 
limestone, totalling between three and four tons^ are put 
through a great furnace to produce one ton of iron, which 
when finished must sell for less than one cent a pound. 
Manifestly tiiie relatively high cost of transportation of 
these heavy raw materials dictates that the plant produc- 
ing this finished product must be located at a moderately 
convenient point for the assembling of raw materials. As 
between the two main raw materials of ore and fuel, the ore 
commonly goes to the fuel, chiefly because it is easier to 
transport. Coal and coke grind up and are injured by the 
breaking that comes from jarring and handling in transit. 
Ore is absolutely uninjured by anything we can do to it. 
It can be beaten and pounded, laid out in the rain ten years, 
dropped into the bottom of a lake or a river, frozen or 
burned, and it is still good ore. Therefore it tends to travd 
to the more perishable fuel. 

The Influence of Market — ^Agricultural implements 
are made of wood and iron. Therefore we would expect to 
find them, if located by raw materials, to be either in a lum- 
ber or an iron centre. But a carload of lumber and a car- 
load of pig iron and a carload of steel will make many car- 
loads of reapers and cultivators, and we at once see how the 
transportation factor tends to make the condensed raw ma- 
terials go as far toward the market as is possible, so that tiiie 
farming region using the agricultural machinery is the 
factor, the market factor, that tends to locate the manu- 
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faetare of agricultural machinery. It has for forty yean 
dung to a good distributing centre on the edge of tiiie farm- 
ing belt. The first great centre was Auburn, New York, 
back in the 70s. In 1880, Springfield, Ohio, led. In 1900, 
Chicago, the great metropolis of the com belt, the oat belt, 
the hay belt, lying upon the edge of the greatest block of 
level land suitable for farm machinery and commercially 
adjacent to any city, became predominant in the manu- 
facture of farming implements, making several times as 
much as any other city. It still holds its leadership, al- 
tiiiough the making of these goods is springing up in other 
cities in the com belt just as is the meat-packing industry. 

A Planing Mill. — ^Lumber manufacturing was cited 
above as an example of an industry located entirely by raw 
material. On the otiiier hand, it has for years been common 
for planing-miU products to be made near the market. Car- 
loads of rough planks can be subjected to much rough 
handling and an occasional wetting, but such is not the 
case with window sashes, shutters, doors^ mouldings for 
window frames, and the balustrades, stairways, and other 
pieces of mill-work used in the construction of houses. Thus, 
while the saw-mill is in the forest, the planing mill is usually 
in the city where the goods are utilized. 

The machine tool industry offers another good example 
of the locating influence of market. Machine tools are used 
in machine shops, and machine shops tend to be located 
near other manufactures, for they constitute the market for 
machinery. The market for machine tools is chiefly in the 
manufacturing district of the United States, which reaches 
from southern Maine to Chicago and the Mississippi River, 
and from the Great Lakes down to eastern Penni^lvania, 
Delaware, and Baltimore, Louisville, Cincinnati, St. Louis, 
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with scattered centres in the South. With a market so big, 
where is the place for the manufacture of machine tools! 
Naturally there arise several centres. New England is sup- 
plied from Worcester, Springfield, and Providence; the 
southeastern district from Paterson and Philadelphia; the 
western district has important centres at Cincinnati, Hamil- 
ton, Dayton, Cleveland, and Pittsburgh, all of which cities 
have a short haul and quick connections with all the manu- 
facturing centres in the western end of the manufacturing 
region. 

The influence of immediate centres of consumption upon 
such industries as bread-baking and sugar refining is too 
patent to require discussion. Similarly the manufacture of 
boxes and barrels and many other products of extreme bulk 
must be centred close to the market, and these products are 
shipped but little by rail in their finished form, although 
the distant lumber -mill makes staves for the barrels and 
shooks for the box factories, which are themselves located 
in cities or towns immediately adjacent to the ultimate 
user. 

The Iron Industry. — ^Within the zone producing the raw 
material for iron we find some interesting evidence of market 
influence upon the location of industry. The great iron 
centre is in western Pennsylvania, in the Pittsburgh dis- 
trict, but there is a tendency for the industry to start up 
elsewhere. It is beginning to revive in southeastern Penn- 
sylvania and at Buffalo. An iron industry still persists on 
Lake Champlain, and one is rising at the head of Lake 
Superior. Why ? Because of the influence of market. Thus 
if iron is to be made of Lake Superior ore and Pittsburgh 
coal, and used in New York, the ore goes to Pittsburgh or 
even to Buffalo for manufacture, where it is combined with 
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Pittsburg coke and goes on to its eastern market. But if 
it is for consumption in Alberta or Dakota, the Pittsburgh 
coke goes to the head of Lake Superior to combine with 
Lake Superior ore and onward to the western market. Thus 
we see in every case the straight travel of raw material 
from the place of origin to the place of consumption, but 
still manufactured within the region producing the two 
main raw materials. 

The Labor Influence. — ^The examples which have been 
used to illustrate the influence of raw materials and market 
have been those in which the costs of transportation were 
so heavy that they constituted the dominating location 
force. In other types of industry the cost of transportation 
is so light that the raw materials and the finished products 
can go great distances with little relative cost, leaving labor 
and power to act as the important locating factors. The 
textiles (^er excellent examples of this. Allowing 4 cents 
a pound per board foot and $20 a thousand for price at the 
mill, we find that a freight rate of $10 a ton is 100 per cent. 
of the cost of the lumber. Compare the relative cost of some 
freight rates on raw material. Take the case of iron ore 
worth $4 a ton. A freight rate of $2 per ton there amounts 
to 50 per cent., a cost factor of the gravest import. In the 
case of lumber weighing four pounds per board foot, 1000 
feet weighing two tons, and a freight rate of $5 a ton be- 
comes $10, or 50 per cent, on a mill valuation of $20 a thou- 
sand. Cotton at 10 cents per pound, or $200 a ton, can 
pay a $10 freight rate and sacrifice but 5 per cent, of 
its valuation. Thus we see the ease with which cotton can 
go from Texas to New England by rail and back to Cali- 
fornia for consumption. The fact that certain regions pro- 
duce a textile fibre is therefore little reason why they should 
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become the place for the textile manuf actore. In fact^ it 
amounts almost to a disadvantage, for the reason that it is 
easier to move bales of raw cotton than bales of cotton doth, 
especially when the freight rate is lower on bales of cotton 
than on cloth or cotton yam. Here we have almost the con- 
dition that prevailed with regard to the boards and the plan- 
ing mill. The fact that New Mexico and Montana and Aus- 
tralia produce fine wool is no reason whatever why those 
regions should produce the cloth, because wool is more valu- 
able even than cotton and the freight rate tends to be of 
even less relative importance. But we get the supreme ex- 
ample of all in the case of silk, in which the raw material 
has a value of $2 per pound and upward. Its value per 
ton becomes $4000, and a freight rate of $40 a ton is but 1 per 
cent, and almost a negligible factor. We see silk produced 
on one side of the world, namely, China and Japan, and 
carried dear to the other side of the world for manufacture 
at a place where labor conditions happen to be favorable. 

The silk -mill is what the economists call a parasitic in- 
dustry, because it is really attached to another industry and 
does not stand upon its own feet, as does, for example, iron 
manufacture. The silk mill requires a very high percent- 
age of female labor. Therefore it tends to go to regions where 
there are heavy industries requiring large numbers of men. 
In such localities the women and girls of the family tend 
to be relatively unemployed, and consequently there is a 
good labor supply. Thus the machine shops of Paterson em- 
ploy the men, the silk nulls the women. In recent years there 
has been a great increase in the silk business in Pennsyl- 
vania, because in the anthracite region 175,000 miners are 
employed about the mines, and there is a large female 
population available for labor. Similarly in the cement 
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district of the Lehigh Valley and in the machinery manu- 
facturing centre at York silk mills have recently been 
established. 

Fine Metal Product8.F— Products in which the labor ele- 
ment is relatively large can be made in those places where 
people are most numerous and the labor supply is best. 
An enumeration of the places of manufacture of tiiie things 
in a hardware store will show the surprising pre-eminence 
of New England. Two towns in Vermont make practically 
all tiiie scales in the United States ; namely, tiiie Fairbanks 
and the Howe. Guns and rifles come largely from Massa- 
chusetts. Within thirty miles of Providence is tiiie great 
centre of the manufacture of jewelry. Connecticut produces 
much of tiiie silverware, and turns out large quantities of 
clocks, both cheap and good. The list of New England 
manufactures might be carried on to a great length, but in 
nearly all cases it will be shown that they comprise imported 
raw material, such as iron, steel, fabrics, leather, in which 
the total percentage of raw material value is low and the 
percentage of labor cost is high. 

The Influence of Power. — ^Power, as separate from fuel, 
is a factor which tends to be like labor, a dominating factor 
only in industries with raw materials capable of easy trans- 
port, if Hiey happen not to be produced in the immediate 
vicinity of the power. Much of New England 's manufacture 
had its start through the influence of waterfalls. At the 
present time large parts of the manufacturing districts of 
New England are dependent, not upon water-power, but 
upon coal imported from Pemu^lvania and West Virginia. 
There its relative unimportance as fuel is, however, rather 
surprising. The coal bill of a Bhode Island cotton yam mill 
which produced a million dollars' worth of yam was only 
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$40,000, giving a fuel bill of 4 per cent. Another place hay- 
ing cheaper coal supplies might produce as much yarn with 
a mill fuel cost as low as 2 or 3 per cent., the difference being 
but a small advantage, which might easily be offset by 
superiority of skilled labor or technical education. 

Electric smelting is perhaps the best example of an in- 
dustry dominated almost exclusively by power. Small quan- 
tities of aluminum or carbon or other substances are put 
through an electric furnace, which is nothing but a box 
through which a great electric current runs, making heat as 
the current jumps from the opposite poles of the electric 
arc. It produces greater heat than any other kind of furnace 
man has been able to devise, and is used for the most diffi- 
cult kind of smelting, including the making of the artificial 
diamonds used as abrasives, or carborundum. It uses power 
in vast quantities, and is consequently located near the great 
power plants at Niagara Falls at Massena, New York, 
on the Falls of the St. Lawrence, along the eastern slopes of 
the Alps, and in Norway and Sweden. 

The making of wood pulp is another power-located in- 
dustry. It starts with a log four or five feet in length, and 
often a foot in diameter. The log is chopped to pieces and 
in some cases ground to powder, a process that requires large 
amounts of power, many horse-power hours per ton of wood. 
This explains the fact that nearly two-thirds of the water- 
power in the United States is employed in pulp factories. 
Most of these factories happen to have locations favorable 
for the two elements of raw material and water-power, the 
streams flowing out of the forests of New England and New 
York and the Upper Lakes providing water-power at the 
very edge of the wood-producing district. 

The Influence of an Early Start. — ^Any one who is 
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acquainted with the location of a dozen mannfacturing 
plants has probably already thought that the factors given 
in the above anal3rsis do not seem to cover the majority of 
cases he has in mind. That is probably true of the majority 
of factories in the United States. How does it happen sot 
Because of the accident of an early start Why did you 
happen to get into your present position f Because you were 
bom in a certain place and happened by chance to meet 
certain people. That's alL Baldwin Locomotive Works got 
located in Philadelphia because a man named Baldwin went 
down to the wharf when the first locomotive was imported 
from England, and, seeing this engine, his creative genius 
was stirred and he decided that he could and would make 
one. With a few helpers he went to his shop and made it. 
Then he wanted to make another and needed a new building, 
so went to the outskirts of Philadelphia, bought a cheap 
piece of land too wet and swampy to build houses on. Thus 
the great Baldwin Locomotive Works got started. It grew 
and the town grew around it, and now they have a most 
abominable location in the heart of the city. It is no longer 
wet and swampy, but it is not capable of extension except 
by purchase and destruction of city buildings. The plant 
must move. That is like the location of the major part of 
our factories. They are situated where somebody made a 
start experimentally with limited capital. The plant got too 
big to run away from, the owner was not able to move it, 
and it stayed often in cramped and awkward quarters, the 
location violating many visible principles that should govern 
plant location. 

The Relocation of a Plant — ^When a company gets able 
to move its plant to a new location, we see the results of 
careful analysis. Two examples will sufi&ce. The Lacka- 
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wanna Steel Company years ago had blast furnaces and roll- 
ing mills on a bill at Scranton, Pa. It started there because 
of the ore and coal near by. When the time came to use Lake 
Superior ore, naturally the haul from Buffalo to Scranton 
was necessary. This continued until finally the company 
abandoned its former quarters^ with all the loss that the re- 
moval of a plant involyes, and relocated at Buffalo, where 
Lake Superior ores could be loaded from the steamer direct 
to the ore bin of the blast furnace. Since the fuel came from 
Pittsburgh in both cases, at practically the same cost, the 
plant gained by the elimination of the ore haul from Buffalo 
to Scranton. 

A similar course of reasoning caused the Steel Corpora- 
tion to build the greatest steel plant in the world, not at 
Pittsburgh, which was really the home of the Steel Corpora- 
tion, but at Gary, a few miles out of Chicago, where lots 
of room could be had immediately adjacent to Lake Mich- 
igan, so that boats and furnaces could meet. 



CHAPTER XII 
The Location op a Factory 

In a broad sense a factory is, or should be, located 
according to the demand of the dominant factor as out- 
lined in the preceding chapter. In the narrowest sense it 
should be located where it can get adequate local trans- 
port connections and, of course, ample physical space to 
place itself satisfactorily to get light and to grow. 

When it comes to the consideration of exact locations^ 
they may be of three types: city, country, and suburban. 
Each has its advantages. 

The city location has one of its advantages in labor. 
There are thousands of families there, and by the law of 
averages we get greater possibilities of an abundant and 
varied supply of labor. Conversely, the cities, by having 
many factories convenient to the families that wish work, 
give the possibility of many jobs. A one-factory town may 
not offer work for a family, whereas a city may have oppor- 
tunities for the bread-winner, the young man, and the girl. 
From the standpoint of the factory, however, the city worker 
has to get higher wages because of the higher cost of living — 
a great disadvantage. 

In the matter of supplies, the city is usually far ahead of 
the country because the needs of many users and buyers 
make possible the machine shops, the repair shops, hardware 
stores, and stocks of raw material on which the manufacturer 
can draw with greater ease and speed than he could in a 
country location. 

Similarly, fire protection is apt to be better in the city 

than in either the suburbs or the country. 

Ill 
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The advantages, however, tend to be offset by the higher 
costs for the plant. Land is high if it must be bought, or 
rents are high if it must be rented. These factors tend to 
make physical construction cramped and crowded. In many 
planits in the city it is necessary to go up and down 
stairs, of working in dark places, in damp and unwholesome 
places, merely because they are in the city. Furthermore, 
the fact that the city has many people makes it necessary 
to have many restrictions which the absence of neighbors 
would not require. Danger of fire often makes more costly 
construction necessary. Sundry smells and noises are a nui- 
sance which certain localities cannot permit, and, as cities 
grow, factories often find themselves more and more in con- 
flict with the community and finally are at times actually 
driven out because they become nuisances in large communi- 
ties, although they might not have done so in small communi- 
ties. The removal of Baldwin Locomotive Works from 
Philadelphia is an excellent illustration of all these points, 
but especially of the crushing power of space limitations. 

The Country Location. — The country location offers, 
first, and above all, splendid facilities for plant location. 
The price of a city lot will sometimes pay for a whole field 
in the country, giving all the room that a factory could pos- 
sibly want if it grew to five-fold its initial size. Whereas 
location in the city often necessitates carting and trucking, 
the country can without difficulty afford space for connec- 
tions with a railroad. 

The isolation of the country factory often permits econ- 
omies of structure which necessary fire restrictions of a city 
would not permit. 

Wages in the country are also less than in the city because 
of the lower cost of living. But despite these advantages 
the manufacturer dreads to move to the country. One of the 
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big reasons is that if he needs skilled laborers they do not 
like to go, since the country usually offers less social op- 
portunity than the town. Above all, it offers less business 
opportunity. The workman who moves from the city knows 
that when he goes to a one-factory town he faces complete 
idleness if the one factory closes, whereas in the city he has 
at least the possibility of going to some other works. While 
this offers small relief in cases of general depression, the 
worker who moves to the one-factoiy town thereby places 
himself largely at the mercy of the one firm. Their fate is 
his fate, for a cemetery is scarcely more dead than a one- 
factory town when that factory is shut up. Furthermore, 
the manufacturer who places his plant in the country usually 
finds no houses and finds it necessary to build them and in- 
cur capital cost, which he does not have to incur in the city, 
where other investors have houses already built. 

The Suburban Location. — The suburb, which combines 
to a considerable extent the advantages of both country and 
city, is therefore the generally used location for the great 
factory of the present. Land is cheap enough for a good 
factory site, workers have the advantage of being near the 
town, and trolley lines can bring more workers. This move- 
ment to the suburb, however, is one which is undoubtedly 
costing the nation untold millions of dollars and causing 
great waste of resources. The suburb of to-day becomes the 
city of to-morrow and we tear down and tear down and tear 
down — a frightful waste for which there is no return. The 
problem of the scientific planning and the construction of 
the factory city is one which has never been seriously and 
scientifically attacked in the United States. It is a problem, 
however, on which some interesting light may be shed by ex- 
periments which have been made in certain foreign countries. 
8 



CHAPTER Xm 
The Model Factory Town 

■ 

Man has been building cities for 6000 years^ but for some 
strange reason an antrhill is much more efficiently planned 
than is London, New York, or Chicago — granting, of course, 
that a city is built for people to live in and also do business 
in. 

When an architect builds a factory, he lays down upon 
the table before him a list of the various things the factory 
is to do, and then proceeds from these known needs to 
create a structure which will best meet them. It seems almost 
beyond belief that, despite our thousands of years of experi- 
ence with cities, there has been so little attempt to apply 
large-scale planning to the idea of the city as a functioning 
unit. Is it any more desirable that a city should grow indefi- 
nitely large than that a man should grow indefinitely large f 
Perhaps most of us as little boys have wished the wish of 
fairies that we might be as big as a giant so that we might 
pick up certain undesirable persons between our fingers and 
place them where they belonged. Is the world-wide desire 
of cities to grow big, big, big, any more sane ! My answer 
is emphatically * * No. ' ' A city is to perform certain func^ 
tions, and when it is big enough to perform those, addi- 
tional size is of no more value than an additional one hun- 
dred pounds is to a man who already weighs one hundred 
and eighty. 

The World's Greatest Town Planner.— Mr. Ebenezer 

Howard, an Englishman, sat down and drew up the plans 

of an ideal city. Ho first analyzed the proposition. The 
lU 
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city affords to its inhabitants the social opportunity of num- 
bersy to the factory the labor market of numbers, but it 
tends inevitably to crowd. On the other hand, the ad- 
vantages of the country are room to grow things in the yard 
and garden, room to play, fresh air, and nearness to food 
supplies. But along with these advantages is lack of social 
opportunity. Then, having put these things down on the 
table, he proceeded to plan a city which was to be constructed 
on the cardinal principles of having all the inhabitants so 
placed that they were so near their factories that they could 
walk to their jobs, so near to open space that they could easily 
walk to the farms, fields, and playgrounds, yet sufficiently 
numerous to make the labor supply for factories which pro- 
duce. This, after all, is the object of the city. These ends 
can be attained only by having a definite size for the city. 
This means limitation of the population. Why have more if 
the city is big enough! His plan of the ideal city was that 
it should be circular, with an open park in the centre, around 
which were gathered the public buildings, of which the city 
needed but one, such as the town library, town hall, theatre, 
opera house, museums, etc. Then came some four or five 
circular streets of residence ; one of these was to be widened 
out and have a park space in the middle of it with room for 
schoolhouses, churches, masonic buildings, and other semi- 
public structures. The last street from the centre was to be 
a row of factories with a belt line railroad behind them, and, 
beyond that, open ground for garden plots and farm land. 

'Nothing New About it — By the application of our well- 
established principles of building restrictions crowding was 
kept out by limiting the size of lots to a certain Tninimum 
and by limiting the proportions of a lot that could be covered 
by a house. Thus Mr. Howard figured that the city would 
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be full grown with about 32,000, more or less, depending 
upon the size of the families. After this city was full, in- 
creased residence needs could be met by building another 
city near by, just as we build the next suburban station on, 
the railroad. In the ideal plan about 6000 acres are required 
for the city, of which about half are left for farms, and the 
remainder for streets and residence use. 

How it J2S2[q£](s. — ^The average American predicts failure 
for any such enterprise. However, England feels the city 
problem much more keenly than we do in this country, for 
it has had the industrial city longer, and in recruiting for 
armies, particularly for the Boer War, England has dis- 
covered with horror the physical degeneration which results 
from generations of city life, with inadequate dwelling facili- 
ties, no gardens, no ground, no playing facilities. After 
much hard work, Mr. Howard succeeded in forming a 
Garden City Association that raised enough subscriptions 
of cash to start, although they did not get the necessary 
one and one-half million dollars which they thought they 
should have. They bought about 4000 acres of farm land 
forty miles north of London, in Hertfordshire, on one of 
the great railroads, and proceeded to set apart the central 
half of it for city, lay out streets, and plan a factory 
town. Owing to the contour of the ground, there was no 
attempt to maintain the circular idea of the abstract plan, 
but all the principles were applied; namely, nearness of 
the man to his job, to the open country, to play space, to 
stores, and a roomy lot for each residence. It has succeeded. 
In nine years, between 1904 and 1912, about thirty factories 
have moved to the place, which had a population of 8000 
and was steadily increasing. The crucial test, however, of 
its success is the balance sheet. It was financed by a group 
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of individuals who were willing to put up some money, buy 
the land, and get their 5 per cent, cumulative dividends 
eventually if it succeeded. It followed the usual English 
plan of giving long leases to land and letting tenants im- 
prove. This is the way in which many other English cities 
have been built, for England is a country of large estates, 
where land sales are rare and leases common. The company 
bought land at farm value and rented at low town values. 
Thus the cottager who buys a lease for a plot pays perhaps 
$10 a year for the lot, but as there are seven or eight such 
lots per acre, the income on the original purchase price of 
$200 is ample. Thus these leases which had been sold when 
the town was one-quarter grown caused the balance sheet 
for the year 1912 to show a profit. The financial plan pro- 
vides that the promoters shall get 5 per cent., and after that 
further profits shall go to the city in improvements and re- 
duction of taxes. One of the manufacturers told me he 
could foresee the time when the town would be without taxes, 
and then the manufacturers would come there **in droves." 
Its Appeal to the Manufacturer. — I regard this attempt 
to eliminate the crowding evil from the manufacturing 
town as perhaps the most important single social experiment 
going on in Europe, for it is a statistical fact that no large 
city population anywhere is physically and numerically * 
maintaining itself. Before the outbreak of the war of 1914 1 
spent several days in this city, going through it very care- 
fully to see how it appealed to the manufacturers. I had 
letters of introduction to the prophets of the place, but really 
I did not care how it appealed to the prophets, for I knew 
that in advance. I did not care how it appealed to the poets, 
the artists, the retired bankers, the maiden ladies living on 
snug incomes, nor the cranks, nor the merchants who sold. 
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to all these, nor even to the workers who made up the bulk 
of the population. The worker goes where there are jobs. 
The butcher, the baker, and the candlestick maker come to 
serve him, so that the vital part of a city is the way it ap- 
peals to the man who promotes the basal industry, which is 
usually manufacturing. Therefore I interviewed the manu- 
facturers of the place, making a si>ecial attempt to try to 
find those who had most distinctly what you would call the 
'^ practical" turn of mind in contrast to the altruistic. 
Everywhere I found the same enthusiasm. I went to get 
their ideas, but first I must go and look at their plants. 
They all pointed out the great superiority of the plants on 
these two- or three-acre cheap sites over the plants they had 
left in London, many of which were crowded, and so dark 
as to be lighted by gas, and so inadequate as to interfere 
with the best eflSciency of work. 

Perhaps the best interview was given by an automobile 
manufacturer who had been the hardest to persuade to come 
there, and who finally consented to do so for the following 
reasons, as he stated them : 

''First. — ^When a man bangs about in an omnibus for an 
hour and even more, morning and evening, going to and 
from work, as my men did, I figured it was wearing him out, 
and making him less eflficient for his work. I also figured 
that the six-pence he had to pay for that finally came out 
of me. 

''Second. — ^In London, where there were lots of works, 
we found the men were becoming rovers, increasingly so. 
If a man did not like it in my works, he could move to the 
next. When he needed a little discipline, he would get mad 
and quit, and go to the next place, where he would do the 
same thing and be none the better for the move. It cost 
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us at least two pounds sterling when a man quit. Now 
where there are less works of a kind up here a man will listen 
to reason, is a little more dependent on his job, learns^ and 
becomes a better worker. 

** Third. — The building restrictions appeal to me. In 
London, if I wanted to put a stove-pipe through a foundry 
shed roof, I had to draw up plans and specifications, apply 
to the board of building inspectors, pay a fee, and maybe 
wait thirty days for them to get around to it, and perhaps 
be refused. Here, if I want to do it, I go ahead and stick 
her out. My plant is so far from the next plant that it can 
catch fire and bum down if it wants to without much dan- 
ger to others. In London a rubber plant came and stood 
alongside of mine, and the underwriters put my insurance 
up 100 per cent. Here that can not happen. I have signed 
a uniform contract with the company, like every other manu- 
facturer has, and I know; just what they can do and what I 
can't do. 

^'I found out one thing that I never believed. I had 
heard, of course, lots of socialists and other people say that 
if a man had a nice new factory, with plenty of light and air 
and good recreation, he worked better, but. Lord, Mr. Smith, 
I never believed it. But it's a fact. I know, for I have 
brought men here from London, have brought the machines 
with them, and the same men worked on the same machines 
at the same rate of pay with the same inspection and same 
bonus system, the same number of hours per week, making 
exactly the same brand of machine, and they turned out 
more work. It amounts to between 7 per cent, and 8 per 
cent. That cuts down overhead charge, and what's more, 
the quality of the output is better. I can't give you that in 
percentage, but I have been running these works for fifteen 
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years and I know. The stuff goes through better, and less 
material is spoiled. 

''When the work is over, the children come up to the 
factory gates to meet their fathers, and they are home in 
ten minutes. You ought to see this place on Saturday 
afternoons. It is full of football games. Every works has a 
football team or two, or sometimes three. All the teams 
play match games with each other in winter and cricket 
games in the summer." 

It is not an uncommon thing to see a factory in the cor- 
ner of a three-acre lot over which it may eventually grow. 
Meanwhile football goal posts indicate the use the ground 
is being put to. Owing to the fact that this land is bought 
at a low lease per year, the works can easily afford to rent 
three acres of ground for expansion. 

It is the most beautiful factory town I have ever seen, 
for the reason that every house has room enough for flowers 
in front and vegetables behind. At no place do they have 
lots more than twelve to the acre, which means that lots can 
be practically 20 x 215 feet, even in sections given over to 
the artisan. That means provision for a small front yard, 
cottage site, little back yard, and 100 feet left for garden in 
the rear. A labor agitator with whom I had a long inter- 
view on Sunday told me he could pretty nearly tell how long 
a man had been there by looking at his garden. The first 
year after arriving from London he did not do much. Then 
summer came, the neighbors began to hand vegetables across 
the line. The next year he made a start, and by the third 
year his garden began to be of some real value. 

Inasmuch as the town is definitely planned, it has ample 
factory districts on railroad sidings, and there is on each 
side of this a large district given over to cottages for factory 
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workers. This is reserved for factory workers, by building 
restrictions which insist that houses shall cost up to a cer- 
tain TniniTnum, but not beyond a certain maximum. That 
practically means artisans' cottages. Beyond that in both 
directions are larger lots, at higher rent, with different build- 
ing restrictions, which means middle class. On the highest 
ground still farther away from the factories, are yet larger 
and more expensive lots where factory owners and persons 
of some means have their beautiful homes. Near the sta- 
tion is the natural place for the shopping district, while im- 
mediately across from it is a 70-acre playground, with several 
smaller ones of twelve, five, three, and one-half acres, etc., 
scattered about the place, which is, so far as I know, the 
only town of its size in the world that has convenient public 
provision for simultaneous play of any large percentage of 
its population. 

The limitation of the city size is provided for in build- 
ing restrictions. By this means these facilities of acces- 
sibility and play space become permanent. Just beyond 
the f actoiy district come the farm holdings. Perhaps Mr. 
Howard's dream of a town that combines the advantages of 
both city and country will come true. It has certainly 
made a good start. 

The Needless Reconstruction of Indefinitely Planned 
Cities. — ^The fact that this Garden City is definitely planned 
saves it from the endless turmoil of reconstruction which a 
growing city encounters, owing to the fact that, as the city 
grows, each part has a different use with every generation. 
Therefore each generation tears down what the previous 
generation built to last for many decades. Thus in Phila- 
delphia and in New York the business section is invading 
the residence section, either using awkward old residences, 
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or tearing down and building anew. In 1914 a block of splen- 
did, substantial houses worth many thousands of dollars 
was torn away near the University of Penni^lvania to make 
room for another University building. That great Uni- 
versity, with 5000 students on the campus, has outdoor space 
for one football or baseball team at a time, leaving the other 
99 3/5 per cent, of the students without the possibilities of 
outdoor athletics at that time. Thus the city has swamped 
itself and its institutions, as all growing cities do where 
every building operation and every unit of growth is part 
of the heterogeneous effort of individuals each striving in- 
dependently and unrelatedly for his own gain. The supreme 
example of this waste is perhaps shown by the subway, that 
fearfully expensive kind of construction that never should 
have been. The suburbs of a growing city are successively 
swamped by new uses. Because the people are expecting in 
a short time to sell for building purposes, the land is held 
for high prices and the chief occupation of the land that 
should be in crops is the support of ''For sale" signs. 
Around Garden City is a belt of farms and playgrounds, 
which, owing to the fact that it is definitely set apart for 
these uses, has and can have no sale value, in which respect 
it resembles our parks. 

The significant part of the whole thing is that it has 
been done by the application of existing practices and exist- 
ing laws with existing human science. Most attempts at 
social reconstruction have to await a conversion of the ma- 
jority to a new point of view, and if the dreams of the 
socialist come true, we must also develop an entirely new 
system and type of business administration. In contrast to 
that millennial process, a garden city like Letchworth, Eng- 
land, can be built in any well-chosen location and any group 
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of capitalists with constructive imagination can start in 
and do it under existing law. It merely requires common 
things plus vision. Truly it has been said that where there 
is no vision the people perish. Let the old cities alone, but 
build new ones to take care of the growth of industry and 
population. 

As to its areal asfpects — ^there is plenty of room along 
the Delaware Biver for all the industrial population now 
near it (and much more) to be so situated that they could 
avail themselves of all the principles involved in Garden 
City and have the best access to the harbor. They now 
have very poor access to the harbor, to the land, and to each 
other. 

If our urban people lived in such cities as Gku*den City, 
it would beyond a doubt reduce the cost of living, increase 
wealth through by-industry, increase pleasure through the 
possibilities of recreation, increase efficiency through in- 
creased health. The land speculator alone would lose — 
lose his present much-too-widespread opportunity to take 
something and give nothing in return. Something for noth- 
ing is a process that is variously regarded, according to our 
social enlightenment. 

From the standpoint of factory location it will be noted 
that such a garden city has, from the factory standpoint, 
country sites, and city labor supply. This labor supply lives 
under lower cost of living than the city. In the case of 
Letchworth the rate of wages was often 25 per cent, less 
than in London, but the worker got a much better living 
with the lower wage. 



CHAPTER XIV 
The Model Factory 

The model factory is a construction that has had all the 
careful thought applied to it that we have referred to in the 
ideal city plan. As this is a comparatively simple problem^ 
and an individual rather than a social problem, it has had 
vast amounts of thought and labor expended upon it. If 
the model city had had half as much constructive imagina- 
tion applied to it we would be in a different age. 

The Plan of the Factory. — The ideal of factory construc- 
tion is to provide for the continuous motion of material 
through it from the beginning of the work to the end of the 
work, which is to be carried on with the least possible effort. 
This fact of continuity of process is of varying importance 
in industries, depending on the kind of raw material. For 
example, in a textile mill the material is so light and so valu- 
able per unit of weight that it can be moved with great ease. 
There is small cost in taking unfinished product from the 
second floor to the fifth for better light and then perhaps 
back to the first floor for another process. Because of these 
facts, textile mills are often in good locations from the stand- 
point of manufacture when they are in such cramped 
quarters as to be far from ideal in plan. But the cost sacri- 
fices in awkward planning are so small that they are more 
than offset by the advantages that come from abundant labor 
supply to be found in all densely peopled localities. 

Contrast this with a steel plant, which must use vast 
amounts of heavy materials of low value, limestone at $2 a 
ton, ore at $4 a ton, etc. Here the movement of these low- 
124 



THE MODEL FACTORY 185 

pricedi heavy raw materials is a factor which must be at- 
tended to with the greatest possible thought. Carrying it 
from one story to another is unthinkable. Such a plant is 
always limited to one story. Some indication of the amount 
of handling within a plant is shown by the fact that the 
Gary steel plant has within its yards 175 miles of railroad, a 
distance about as great as from New York to Baltimore. 
Here great pains have been taken to so grade the ground 
that in certain places large stretches of tracks will be on a 
slight incline so that cars will run by the force of gravity 
when left in certain positions. Great saving was hit upon 
when blast furnaces were set at an angle of 23 degrees to 
the ore docks, so that trains of material that came alongside 
would have to make a 67-degree curve turn rather than a 
90-degree curve in getting from the blast furnace down to 
the converters, soaking pits, and the rolling mills. 

In the steel mill another factor tends to enhance the 
value of the plan, and that is the temperature of the ma- 
terial handled. It is molten or white hot or red hot. Cool- 
ing and reheating is a needless expense. It must start 
as ore and be kept hot until finally thrown out as a prac- 
ticaUy finished piece. Hence great consideration is given 
to getting a location that permits the ideal plant. Such 
steel plants are never started in the city. They require 
so much space that it is necessary to buy a farm, often 
several of them, and steel plants are usually, therefore, 
established in country localities, which promptly become 
cities because of the huge demands for labor. 

The Gravity Plant — Sugar refining begins by melting 
up the brown sugar, and the process of refining is chiefly 
one of handling liquids. After liquids are pumped to the 
top floor of the building they can easily run down to the next 
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story, go through a process, run down the next story and go 
through the next process, until finally they slide down 
the chute at the bottom to be packed up or barrelled up 
and slid down a little farther to wagons or cars. This is 
particularly eai^ in the case of the sugar, which starts 
as a liquid but comes out as a granular solid. There- 
fore, instead of a flat structure for a sugar refinery, we see 
a high, narrow one, sometimes nearly 100 feet high. This 
is particularly serviceable, because a large city is of itself a 
great market for sugar, and the sugar refinery can afford to 
have even on the harbor front of a great city the high- 
priced but small lot which suffices. 

The general external structure of a flour mill is quite 
similar to that of the sugar refinery, as the work con- 
sists in repeatedly running the wheat through the mills that 
crush it somewhat, after which it is sifted and run through 
more rollers. This makes a vast amount of lifting up by 
steam and running down by gravity through the various 
machines. Lifting up by steam and running down by 
gravity is the desired method of handling material in all 
kinds of producing and carrying work, and the extent to 
which it is utilized is continually increasing. 

The Plant for Handling Liquids. — ^This type is best il- 
lustrated by the oil refineries. Since the raw material — 
petroleum — ^and most of the finished products of an oil re- 
finery can, by means of force pumps, be transferred from 
place to place through pipes set at an angle, the plant can 
be made up of a large number of scattered units, arranged 
in any manner desired. The form of the plant is of little 
more importance than is the form of a jelly-fish, provided 
there is sufficient space to place the units far enough away 
from each other. In an oil refinery the unit is a still, a big 
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iron tank holding perhaps fifty barrels, under which fire 
bums and boils the liquid until it vaporizes. The more 
highly volatile substances go off first, the least volatile go off 
last and finally leave the residue of hard coke. For con- 
venience sake the man in charge of Ihis work may have a 
dozen stills going, but watch them all from one room. The 
pipes through which the distillate (the recondensed vapors) 
runs away are all brought to one point where the inspector 
can examine the character of the liquid and, as its quality 
changes, shut it off from one pipe to another, and send it 
off to the different receptacles throughout the plant. 

Direct Production versus Indirect Production.— Some 
kinds of plants^ such as a textile mill, take the raw material, 
put it through repeated processes until it is finished. Noth- 
ing is added, no important by-products are taken away. 
Such a process goes on conveniently in one large building, 
which shows from afar its singular compactness. This is 
in contrast to an indirect producing plant, such as a machine 
shop, which has a foundry, a pattern department, and often 
other departments, some of which may be housed in separate 
buildings. Perhaps the best example of Ihis type of plant 
is shown by a meat-packing plant in which the complete car- 
cass is separated in many parts, each of which becomes in 
turn the raw material for a separate by-product industry, 
such as the sausage or soap department, fertilizer depart- 
ment, buttons, blood-drying, etc. Here again we see these 
numerous sub-industries housed in a number of small plants 
which must, for the purpose of sanitation and safety, be 
separate. 

The Assembling Industries.— Aside &om the steel 
plant, perhaps the layout of the works assumes its next 
highest importance in plants where the industry is distinctly 
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of the assembling character, such, for example, as the auto- 
mobile manufactory. I believe there is no plant in the 
world that makes a complete automobile. All automobile 
manufacturers buy engines, bearings, f orgings, wheels, cast- 
ings, or lamps. Sometimes hundreds of parts are brought 
to the works, combined with the few that are made, and the 
whole put together as a completed machine. The bringing 
of these many parts together most efficiently is really one 
of the difficult arts of factory planning. Suppose a 40- 
cents^an-hour man wastes a minute and a half. There is a 
cent gone. In the Ford plant, turning out three hundred 
thousand automobiles a year, the loss at one cent per machine 
is $3000. Fifty cents per machine amounts to $150,000. 
Is it any wonder that the contemplation of these appalling 
facts has made the Ford erecting floor one of the marvels of 
the manufacturing world ! All the numerous parts of the 
automobile are brought together along lines of travel that do 
not interfere with each other. They come to the right man 
at the right time, with the least possible loss of motion, so 
that the machine can be put together with great speed and 
therefore with great economy. It is needless to say that this 
principle and the placing of material and parts is one of 
universal application in manufacture of any sort, particu- 
larly of the assembling kind. 

In the shipyard, plan is almost as important as in the 
Ford automobile plant, although the product may be but 
half a dozen or a dozen ships per year. However, the task 
becomes bothersome and possibly wasteful because of the 
great weight of the pieces involved in putting together a 
ship, and particularly the great marine engine. Here the 
planning is therefore centred around the idea of cheap 
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handling of heavy material rather than speed in handling 
numerous small parts. 

The Cost of a Plant. — ^When a concern has some money, 
there is great temptation to expend in non-productive orna- 
ment or needless equipment. This is a temptation to which 
perhaps financial institutions with one-story buildings on 
million-dollar sites have been peculiarly prone, but manu- 
facturers are not entirely innocent of it. To what shall 
these extra thousands of dollars be charged t Are they pro- 
ductive ! If they can be fairly considered as part of adver- 
tising expenses, they are. Otherwise they have the same 
relation to production as does a painting by an old master 
in the library of the plant owner. 

There is one subject upon which our concept of cost is 
rapidly changing. Not long ago the idea of nice, white, 
sanitary wash-rooms, rest-rooms, extra clean interiors of 
factories, reading-rooms, trained nurses in charge where 
there is a large staff of women, flower-beds, and other 
niceties of this sort were considered to be luxuries, an ad- 
vertisement, or philanthropy — ^an objectionable term to the 
American workman. We have discovered that for a hen to 
lay eggs and lots of them she must be warm, comfortable, 
and happy, as well as well-fed. Identically the same thing 
has been discovered about the cow if she is going to give 
milk abundantly. It is not philanthropy to treat your cow 
well and make her happy. American manufacturers are 
coming to the realization that it is not philanthropy to keep 
the factory in such physical condition that people feel good 
and comfortable in it. 

I would recall particularly the testimony of the auto- 
mobile manufacturer quoted in the last chapter, who dis- 
covered a 7 per cent, increase in output when he got to the 
9 
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model factoiy town of Garden City (Letchworth), England. 
His statistics prove his findings to be identical with the 
recommendation made by almost ev^y student of faetwy 
construction who has recently written in America, as tear ex- 
ample, Dr. Diemer, in his well-known book on ^'Factory 
Organization and Administration." The mimey speot in 
keeping a plant adequately warm, li^t, and well ventilated 
is not a philanthropy, and is as essential a part of construc- 
tion and operation expenditure as is a good roof that does 
not leak, and fire insurance. Dr. Diemer says this should 
go to the point in most large woi^ of having air washed to 
keep dust out of it, and mcHstened to make it more whole- 
some. The removal of dust by putting it throu^ a tank of 
wet coke or through sprays of water is beneficial not (mly 
to the health of the worker, but to the quality of most kinds 
of material, even many kinds of metal work, and the bear- 
ings of the machinery. 

Persons desiring to go more fully into the study of the 
planning of factories should read the chapters in J. C. 
Duncan's '^ Principles of Industrial Management," pub- 
lished by D. Appleton Company, New York; also Hugo 
Diemer 's '^ Factory Orgamzation and Administration," 
McGraw-Hill Company, and ** Industrial Plants," by Day. 



CHAPTER XV 
The Quality of Labob 

Manufacturing or almost any other kind of production 
consists in the use of psychology, physiology, and many 
inanimate forces. The inanimate forces we can control 
very definitely, but the human end of the labor problem has 
doubtless bothered men ever since one man worked for 
another one. What is workf 

Work is the result of habit. By this I do not mean 
the work habit. Some people have the habit of working, 
and they will work whether they need to or not, because 
it has become with them a habit. By saying that work 
is a habit, I mean that the various complex motions or 
groups of motions that are required to do particular oper- 
ations of work must become habitual — ^automatic — ^with 
the workman. When we begin to learn a task involving 
several motions we are compelled to think out each mo- 
tion as it is performed, and the work proceeds very slowly, 
but little by little the necessity for mental effort in con- 
nection with each movement disappears, and finally our 
muscles and nerve centres are so trained and coordinated 
that we can perform the work without thought; indeed, we 
can do it faster than thought. Until this becomes the case, 
we are not workers ; we are merely learners. Thus, in begin- 
ning, we spent much effort and care in teaching our feet to 
walk, until they do it for us. So our tongue learns to talk, 
and it performs its operations without thought, as the hands 
of the person running the typewriter find the keys auto- 
matically. So long as they are found as the result of thought, 
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the work is too slow to be work. It is merely a practice 
exercise. The physiologists delight to tell the joke one sol- 
dier plays upon another by calling suddenly in a voice of 
command, ' ' Attention 1 ' * Whereupon down go the hands to 
the side, whether there happens to be dinner in them or 
not, because the hands have been taught to obey that word 
quicker than thought; just as we bat our eyes at a motion 
or keep our balance with our feet. 

As a crowning example of this automatic process, Thomas 
Edison tells of the telegraph operators in the Nashville 
office who received over the wire the signals which spelled 
out the fact that President Lincoln was assassinated. They 
wrote it on paper, passed it out of the office, but only be- 
came aware of the assassination when they heard the boys 
calling the news in the street; to these men the process of 
receiving telegrams had become an automatic habit, inde- 
pendent of the thought conveyed by the letters they took 
down. • 

This reducing ourselves to automata is what makes us 
efficient workers, and the great service that division of labor 
has rendered industry has been to so reduce the scope and 
size of our job that we could learn it more quickly and 
reduce it more perfectly to habit, giving greater speed. An 
efficient business organization consists in bringing together 
a lot of persons who have a set of habits that correlate prop- 
erly to make the complete whole, just as arms, legs, heart, 
stomach, etc., must correlate to aid a man. The satisfac- 
tory man is satisfactory in his place because when certain 
things happen or when certain conditions arise he responds 
to them in a certain way as a result of habit. But for 
this habituation, the man could not hold the job. 

When we get into the realm where it is impossible to 
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apply habit and repetition, we get into the difficult and 
highly-paid work — ^the creative work. Some repair work is 
of that sort, and costs much more than new work. Thus 
the plumber who comes to mend your frozen pipes presents 
what seems to be a very unreasonable bill. The fact is, he 
has been doing a job unlike his latest one or his next one. 
He had to work it out himself, do it in an awkward place, 
and the bill is many times what it would have been if the 
work could have been one of a thousand similar tasks all 
done in the shop. 

The Limits of Repetition. — ^Repeated work becomes tire- 
some. Fatigue is a poison, or the result of one, and it limits 
our efficiency. Herein we get the great drawback of special- 
ization and the limiting factor for the utilization of habit — 
repetition. Considerable effort has been applied in the at- 
tempt to find relief from this monotony. Some kinds of 
work, such as the making of cigars, which is quiet but must 
be done by hand, are often relieved by having somebody read 
aloud in a room full of workers. Sometimes music is re- 
sorted to for the same purpose. It seems to be a fact that 
if we can move in rhythm, even work to rhythm, we like it 
better. Negroes, with their keen sense for music, often sing 
a tune and work to it, as in street and railway building. 
There have been several books written upon the question 
of rhythm and labor. 

Where work does not occupy the mind, but still must be 
done by human hands, and the mind has a chance to wander, 
and where noise makes reading impossible, home study, uni- 
versity extension courses, evening schools, and correspond- 
ence courses give food for thought that may enliven the 
otherwise dull hours when the hands are busy and the mind 
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is not They may, of course, fit the worker for a more 
pleasant job. 

This problem of the effect of monotonous labor upon 
man is comparatively new, having been introduced by the 
machine epoch. Very little of the old-fashioned hand labor 
was as monotonous as some machine tending, because it 
required attention and the constant exercise of some skill, 
and therefore the problem of monotony was almost entirely 
unknown. We will doubtless develop tests which will show 
us that some kinds of work are more destructive than drink, 
and can not be tolerated. Perhaps we will get relief by hav- 
ing men do two kinds of work or perhaps three, so that three 
men will have three machines and operate them for different 
parts of the day, thus giving themselves relief from the 
continued strain on one set of muscles and nerves in one 
kind of operation. It is, of course, well known that change 
of work is relatively rest, especially when it is from brain 
work to physical. Thus the famous and prolific writer Tol- 
stoi devoted a part of each day to some kind of technical 
skilful physical labor, such as shoemaking, to offset his brain 
work. 

The Classes of Workers as Divided by Sex and Age. 
Comparison of Men and Women. — ^Man is undoubtedly 
stronger physically, on the average, than woman, and for 
that reason many kinds of work are his exclusively. 

Man is also a more permanent employee than woman. 
The young man knows, when he enters a position, that the 
pay of the beginner is relatively small in comparison to 
that of men at the top who may be doing somewhat similar 
work. Therefore he expects to work up by staying on or 
getting promoted to similar work elsewhere. In contrast to 
this life attitude, the woman goes to work ordinarily with 
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a temporary viewpoint. Statistics, of course, show that the 
great majority of women eventually marry and drop out 
of industry. Therefore, why spend years in preparing them- 
selves if the total working period is short! Consequently 
her attitude toward the task is less permanent, and she is 
less inclined to spend the necessary years in preparation 
for the life aspect of the task. It would not, on the average, 
pay her to do otherwise. 

Growing out of the different attitudes of the two sexes 
is the question of wages. Theoretically, at least, a man's 
wage is based upon the idea of supporting a family ; theo- 
retically, the average woman worker is supporting herself, 
which accounts for the fact that wages of men are, in the 
main, higher than the wages of women, even where work 
is somewhat the same. Boys and girls are often paid pit- 
tances on the theory that they are living at home. 

It is generally agreed that man has more initiative than 
woman. Initiative is the quality which finds ways to remove 
difficulties instead of enduring them. It is from initiative 
that inventions arise, and new things are brought to pass 
A comparison of sexes in this regard is partly shown by the 
number of patents that woman has taken out in comparison 
with the number that man has taken out. In the Patent 
Office at Washington the figure is not very far from 1 to 
100 in favor of the men. It should be noted that man has had, 
through his work, much greater opportunity for invention, 
but still that ratio cannot be explained on that ground alone. 
Although woman has worked in the kitchen, most of the 
kitchen de\dces have been invented by men. Even the great 
dressmakers — ^Worth, Paquin — are men. They should, how- 
ever, be called dress designers rather than dressmakers, as it 
is design that makes their clothes so prized. Some have at- 
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tributed man's greater initiative to the fact that he has had 
better educational opportunities than woman and that he 
has greater physical strength. This^ I believe, is not the 
case. I believe the cause is much further to seek and much 
deeper. Human beings are in a large part the result of 
their past If a sex has certain qualities, it is because the 
race has need to breed those qualities into it. For unknown 
ages primitive man lived in the small tribe or family group 
in which it was the man's task to catch game, fight enemies, 
and cope with the difficulties that required initiative, while 
woman had the much more monotonous task of staying by the 
staff and raising a family. Therefore she has developed pa- 
tience and endurance, and there is no more exacting task in 
the world to-day than that of being all day, twenty-four 
hours per day, year in and year out, with a family of small 
children, as is the average mother. She hears their cries by 
night and their numerous questions by day. They are ever 
on her mind. This is an ability to endure which man prob- 
ably does not possess. It is the complementary ability to that 
of initiative. In industry it shows itself in a painstaking 
fidelity to detail, particularly to monotonous detail, in which 
woman shows distinct superiority to man. Perhaps one of 
the greatest illustrations of this is shown by the Scranton 
International Correspondence School, where hundreds of 
girls sit all day long for months, marking a single examina- 
tion paper, dotting * * i 's, " crossing * * t 's, " putting in commas, 
and making it right, the same old paper day after day, 
from thousands of people all over the world. As an expert 
who studied this institution put it, "They do it without 
objection, they do it wiUingly and cheerfully when a man 
would go crazy. ' ' 
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Inasmuch as the working-girls of to-day are to be, to a 
large extent, the mothers of the next generation, we have, 
acting in the interest of social welfare as well as from a 
sense of common decency, endeavored to afford them the 
protection which their lack of physical strength makes neces- 
sary, by passing laws regulating the hours of labor, and 
the sanitary and other conditions under which they may 
work. It is plain that the growing acceptance of the prin- 
ciple that every man is his brother ^s keeper is giving an 
added impetus to this movement, which, after all, is merely 
an indication that society is becoming better adjusted to 
present economic conditions. From the employer's point of 
view this legislation is a disadvantage which to a certain 
extent offsets the advantages of the low scale of wages for 
female labor. 

Dexterity. — ^The smallness of her hand and her more 
delicate organism give woman a dexterity in small work 
which makes her very much at home in certain machine 
operations where the work is light. A large proportion of 
our important machinery to-day is made of small parts. 
Look at the adding machine, the typewriter, the phonograph, 
the dictagraph. Since there is no reason why the feminine 
hand cannot put parts into and take them out of the small 
machine tool, and with perfect ease turn its levers and 
keep it in order, woman is coming into certain kinds of 
machine shops as machinist on conditions not of equality 
but of superiority to man, so far as doing this particular 
work is concerned. In contrast to this, woman's clothing is 
a hindrance or prohibition for some kinds of work. 

Child Labor. — ^There are thousands of youths of both 
sexes at work in American industry to-day. They are 
there solely because they work for little wage. The in- 
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evitable buoyancy of youth gives a frolicsome desire, and 
a heedlessness which means carelessness with material, need 
of much oversight, which is only offset by the lesser wage. 
A proper appreciation of the needs of our people should 
cause a much greater control than we now have over tiie 
kinds of jobs that boys and girls perform. They should not 
be allowed to work in places where they are not learning 
something. The boy who pulls an elevator rope and runs the 
car up and down twelve or fourteen hours a day is not 
learning anything that will be of value to him when he is a 
man. If he must be away from school, he should be, by all 
odds, in a place where he will get training that will make 
him of more value to himself and the country when he is a 
man. That was what happened to his grandfather fifty 
years ago when there was an apprentice system. He did 
drudgery, but it was drudgery from which he learned some- 
thing. Many of the routine things which boys are doing 
could be done by old men who are past their prime, and not 
capable of handling a full-sized active man's work, yet who 
wish to do something, and who will not be injured by the 
fact that the work they do is not teaching thiem something. 

When we have a school system better adapted to the 
needs of an industrial nation, this problem of the boy and 
girl out of school will largely disappear. They leave the 
school now often because it is not worth staying in. They 
say so, and they are right from their particular standpoint. 
Taking for a moment the standpoint of society, why should 
a couple of million children toil in factories while as many 
men are out of work — ^as instanced by average condition of 
25 per cent, unemployment in the manufacturing state of 
New Jersey in the normal year 1912. 

Classes of Workers According to Skill. — ^We may 
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divide workers into unskilled, intermediate, and highly 
skilled. First, the unskilled worker. The cheapest thing in 
the world to-day is muscle. It is made cheap because you 
can get substitutes for it. The traveller in Egypt^ China, 
or Japan is amazed to see men standing and lifting water 
by various devices from a stream onto the adjacent fields 
to irrigate the crops. 

They rarely get more than twenty cents a day for this 
work, and sometimes only ten. This looks like cheap labor. 
The facts are that it costs about $3 per horse-power day. 
A mechanical horse-power is a quantity sufficient to lift 
550 pounds one foot in one second. When a man lifts fifty 
pounds a foot a second, he stops and rests a bit. Hence 
he is the most expensive of all forms of energy. The cheap- 
ness of mechanical power has caused us to' eliminate un- 
skilled labor wherever work is to be done in such large 
quantities that the process can be bunched or standardized 
and a machine utilized. For the handling of our crude 
material we have in nearly all cases been able to employ 
steam through elevators, endless chains, belt conveyors, 
chains with buckets, and cars running up inclined planes. 
Once the material is up, it usually goes down by gravity. 
Granted enough of a job of a uniform kind, and modem 
engineering skill is nearly always capable of the task of 
making machines do the work. Thus the mechanical ditch- 
digger, the dredge, the steam shovel, are doing work which 
generations ago was done by hand shovels, pick% carts, and 
wheelbarrows. Unskilled labor works only in places where 
demand for labor comes spasmodically or in small quanti- 
ties or irregularly. This does not, however, mean that we 
have actually reduced the amount of unskilled labor. The 
digging of sewers, of foundations, still goes on largely by 
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hand for reasons above mentioned, and the great machines 
have merely enabled us to have so much greater wealth that 
we are supporting a larger population. Unskilled labor is 
declining proporiionally. 

The third class of labor is highly skilled. We are elimi- 
nating it in the same way that we are the unskilled, for 
several reasons. First, it is hard to get. The supply is 
always short, and if we can get some substitute we do so. 
Second, it is hard to pay, because wages are high. Third, 
a bit of the so-called artistic temperament comes in. It is 
hard to manage. Fourth, errors are costly. It requires 
imagination to be, for example, a pattern-maker of high 
class, or a high-class machinist. These men work from blue- 
prints. They must look upon the flat paper, see the lines 
there, picture them in their minds as things with cubical 
content. Suppose a machinist makes a slight error in read- 
ing a drawing, sets the lathe accordingly, and cuts the piece 
of metal wrong. Mistakes of this kind sometimes cost hun- 
dreds of dollars. Hence the managers of modem industry 
are endeavoring to eliminate the work of the highly skilled 
man, and are succeeding just as they are succeeding in 
eliminating the unskilled labor by the substitution of 
machines ea^ to operate. The second class of labor, inter- 
mediate, is therefore growing at the expense of the other 
two classes. 

Second-class Labor of Intermediate Skill. — The large 
part of the work of the modem factory is done by machines 
that are semi-automatic, such as those making screws and 
nails or those which need slight adjustment, such as the 
turret lathe, or those which may require considerable dex- 
terity, but little time in learning. The great advantage of 
this kind of work is that so short an apprenticeship is neces- 
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sary. Li a week a man can be taught to operate many of 
these machines. In that time he comes out of the class of 
unskilled labor to be a machine tender. Owing to the ease 
of reducing his simple job to habit, it is a matter of manual 
dexterity rather than brain work such as accompanies the 
work of the high-grade mechanic, who frequently changes 
from one hard job to another. This short apprenticeship 
means that the unskilled worker can, with a small raise 
in wages, take the job. It also means unfortunately that 
owing to the narrowness of his job he is dependent upon 
that concern and cannot move from place to place as could 
an all-round mechanic of a generation ago. Therefore he 
has less chance to bid for jobs and get increases in pay. 
Perhaps, too, he stays at a kind of job which is destructive 
of mentality and individuality, but this is a matter which 
the sciences of psychology and physiology and sociology have 
not yet gone far enough to test. It is to be hoped that they 
soon will be able to render us that service. 

The Direction of Labor. — It is difl&cult for any man 
to superintend work that he cannot do. A factory where 
nearly all the workers are of the second class may have 
twenty kinds of workers, but no one in a position to super- 
vise five kinds of work, because there is nobody who has 
ever done more than one or two. The old-time apprentice 
system took in boys and in a few years put them through 
all the work that an all-round mechanic would do. He could 
then boss any kind of work if he had the boss quality. We 
are in a period of scarcity of skilled mechanics with little 
provision for making them, and we are importing most of 
them from Europe. In the meantime the necessity for fore- 
men has impressed itself upon manufacturers and there 
have been numerous attempts to devise suitable substitutes 
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for the old-time apprentice i^stem. One is that which is 
adopted by a number of large firms in having classes of 
apprentices who are for certain lengths of time made to 
work at one process and then move on to the next, until at 
the end of a given period they have done nearly all kinds 
of work in the plant and are then in a position to become 
foremen and work up. (See account of Baldwin Locomotive 
[Works in Chapter III.) 

The Sandwich System.— This innovation in education 
has lately come from Europe, where it has been much more 
extensively utilized than in this country. The method is to 
have the student work for a time in a f actory, getting 
actual practice, and spend an alternate period in a school 
getting the theoretical aspect of the work. Sometimes the 
students take six months in one and six months in the 
other, sometimes a week in one and a week in the other. 
This plan is working very successfully in the University of 
Cincinnati Engineering Schools, and has been much more ex- 
tensively used in Germany and Britain. It doubtless has 
great possibilities in the United States in many lines of 
work where it is now untried. I expect it to advance. 

The Object of Education. — This alternation of work and 
study is an admirable step in the process of making our 
schools fit us for life. In theory, of course, the object of 
the school is to fit us for life, but our conditions of living, 
our conditions of working, and the consequent social condi- 
tions have changed with such marvelous speed in these last 
one hundred years that the smartest of us can scarcely 
know where we are, whither we are going, or what we need. 
Consequently our system of education is a much greater 
misfit than that which is actually practised by the negroes 
in the villages of equatorial Africa. They have been there 
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long enough to know what they need for their particular 
type of civilization, and they secure it. We have no such 
adjustment to our environment, no such agreement of desire. 
Hence the multifarious clamor for this, that^ and the other 
thing in education at this or that period of the child's life. 
There seems to be no agreement whatever as to what it is 
we shall teach. Each is speaking partly from his concept 
of what the environment is, and partly from the natural 
outgrowth of education he got in his youth, which, quite 
likely, was imported in C!olonial times from England and is 
as great a misfit as is the vermiform appendix, which the 
anatomist tells us we still have within us because we once 
had a three-lobed stomach somewhat like a catfish. 

Beyond a doubt, our education is rapidly moving toward 
the goal of fitness for the particular kind of life in which 
our people live. In this respect every manufacturer as 
well as every worker should be interested in, if not a believer 
in, the five objects of an education as laid down by Herbert 
Spencer in his epoch-making book on education. 

First. The young person should be taught to avoid ex- 
tinction by avoiding the dangers that menace his life, such 
as being run over in the street, eating poison, falling out 
of windows, and violating the rules of health. 

Second. He should be taught to become self-supporting. 

Third. He should be taught, if the capacity exists, to 
support and bring up a family and thus perpetuate the race. 

Fourth. He should be taught how to participate in gov- 
ernment, society, and the numerous relations which make 
up the State and maintain civilization. 

Fifth. After all these prior necessities are met, there 
comes, if there is leisure left, the time for luxury, in which 
we may class what we call culture, the enjoyment of the 
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theatre, literatare, pictures, travel, and all that goes to 
lift us from the mere drudge or the mere citizen. It is 
interesting, however, to note that the four above-mentioned 
classes have a more imperative call, and that higher educa- 
tion, which starts with number five, commits the offence that 
has been graphically described as '^ giving a man a cham- 
pagne appetite and a beer-eaming power. ' ' Unfortunately 
the American college was imported from Oxford and Cam- 
bridge — institutions made for the sons of the aristocratic 
rich, who had the first four objects of education guaranteed 
to themu The American college is now busily making itself 
over to fit American life or American needs, but such re- 
making must be slow and resisted at every step by the 
polished and personally delightful champions of the old. 



CHAPTER XVI 
The Man and the Job 

What makes a man great as we measure greatness, and 
what makes him successful as we. measure success? Per- 
haps the most important single element that would cover 
the largest number of cases we would pick out is the ability 
to understand and utilize human nature— our own and 
other people's. Very few persons attain great eminence 
by their own efforts alone. The eminent are mostly the 
heads of organizations^ and it is largely through their own 
decisions that the staff or the organization is made. If a 
man does not know human nature, he will not be able to 
get good assistancci and his organization will not be able 
to get far. Mr. Andrew Carnegie is known throughout the 
world as its greatest ironmaster, possessor of the greatest 
single fortune ever made in this industry. Does that mean 
hard work on his part? Not at all. It means that he had 
the ability and imagination to see and create large plans 
and then the knack of getting good men to carry them 
out, whether he happened to be in Pittsburgh or fishing 
in Scotland. He has never been known in Pittsburgh for 
being an arduous worker, but he was able to pick out the 
men who could do the arduous work, and thus was built 
his great success. The success of a college president or base- 
ball manager is identical with this. 

Does the Man Like His Job?— Mr. Carnegie got rich 

because he had working for him men who were in the 

right place. This ability is important to the worker because 

we live but once, and if we do not like our job, our life is 
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slavery; furthermore, it is not a financial success. Very 
few people can do good work in a job they positively dis- 
like. Liking our work is one of the elements of success 
with the work as well as one of the elements of success 
and happiness of life. A criminal is often a man who has 
failed to get into the right job, for we all have activity and 
we must use it| if not rightly, then wrongly. One of the 
best definitions of life is that it is the exercise of powers. 
If we get the right kind of job, we get into the place where 
we can exercise powers we have rather than let them 
atrophy. That is life. The opposite is death. Aside from 
mere torture, the worst punishment that can be meted out 
to man is to put him where he cannot work. The man- 
breaking punishment is not penal servitude at hard labor; 
it is solitary confinement with nothing to do. Its exact 
opposite is a position that lets us exercise all our powers. 
That we call life, full and rich. 

The Purchase of Labor. — ^In every manufacturing plant 
with one hundred i>e<9le we really have many kinds of 
job(S> many kinds of work, and should have many kinds 
ofwoikers. Are the right workers and the right jobs brou^t 
to^thert If so, at the present time it is largely a matter 
of ehance In many plants each foreman can do his own 
hiring. In fact, the employer thinks h^ has reached the 
supreme limit of good arrangement when he tells the f(»re- 
man he has the ri^t to hire and fire. There jooay be thus 
twenty employment departments in the works. The com- 
munity would be seandaliied. and the stoekh<dders probaUy 
would be heavy losers if these twisty foremen boo^t the 
eoaL iroa. wood» eloth^ maehineiy^ ete^ £iMr their partieular 
depiartiaiaaLtSy and the plant would be ruined in a diort 
tisbe. or at kasi the good name of the company wooLd be« 
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Yet these men are in a position to buy the labor, a task for 
which they are perhaps no better fitted than to buy the other 
materials of the plant. Probably they are less fitted to do it. 
There is therefore a movement in America to extend the idea 
of specialization to having one person do the employing and 
the discharging. Thus we get away from the gross evil 
effects of the rule that a man once discharged can not be 
taken on again after Department A has fired him, even 
though he would be good in Department B. Furthermore, 
by having this matter specialized, we have good oppor- 
tunity to get employment put upon a business rather than 
sentimental basis. When each foreman can hire, men are 
often hired through pity, or because they can bribe the fore- 
man, or because they belong to his church, his lodge, his 
nationality, or are his friends. Is not blood thicker than 
water? The hiring of a man is a matter of investigation 
just as is the buying of a machine, and if he is hired on 
that basis it is much more likely to be satisfactory to all 
parties, including the balance sheet, than if hired because 
of a bribe, or of pity, or of creed, or of friendship. 

What Docs the Job Require? — ^Before we can pick out a 
man for a job, we must know what the job requires. How 
many employers actually know the real requirements of their 
work? Perhaps a foreman says he wants accurate men, but 
also says he wants speedy ones. Yet the accurate methodical 
man is inevitably a slow man. Accuracy is made largely of 
slowness. The executive often likes to surround himself, 
naturally, with persons like himself, yet he may have four 
or five kinds of work that require four or five kinds of men. 
If a young man therefore fails, is it his fault, or the fault 
of the man who hired him and put him at the wrong jobf 
As an example of lack of requirements for the job, the story 
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is told of a firm that was needing an advertiflement writer. 
A man high up in the firm happened to meet in a Pollman 
car a man who had read all of Shakespeare and Dickens 
and talked very interestingly. He forthwith engaged him 
to be an ad. writer f (ht the firm, telegraphed back to the 
eastern city to stop searching for a man, and the fellow 
actually left his job in a western dty and came East It 
was impossible for him to resist the impetuous assnranee 
that he could do the work at a salary twice what he was 
getting. The result was a grievons failure, because a book- 
worm is not an ad. writer, unless it is by a marvellous con- 
comitance of accidents. 

Job analysis is a part of the hiring of men. So is man 
analysis. 

What Qualifications Does the Han Have?— No two 
men are alike. Then how can we find out anything about 
themf There is, fortunately, the veiy considerable possi- 
bility of determining things about a man, and this is a field 
of study in which we are likely to have rapid progress, to 
the great benefit of both workers and employers. There are 
already two methods actually in use to some extent. One 
we may call the laboratory test, and the other mere external 
observation. Both depend upon the idea of pi^cho-physical 
correspondence. This idea has its roots in the notion that 
mental or psychological conditions have a physical basis 
Thus a dot of blood on a man's brain will paralyze a hand or 
an arm or make him unconscious. The clot is the physical, the 
unconsciousness is the psychical aspect of the pgycho- 
physical correspondence. Similarly a man who can hear 
music has certain physical conditions in his brain and ner- 
vous system which the other man who cannot hear music 
lacks. If we could observe closely enough we could doubt- 
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less detect some physieal difference between the musical 
and the non-musical. However, we do not have to be able 
to detect the exact things which make us musical or other- 
wise, because other tests can show whether we have the 
ability or lack it, although the machinery that gives us that 
ability may be entirely hidden within our craniums. If every 
one of our aptitudes was as easy to test as that for music 
we could be catalogued like shoes in a shoe store. 

The Laboratory Testd— The best known and most scien- 
tific method is the laboratory test, such as examining a man 
for color-blindness. The motorman, the engineer, and the 
navigator must be able to detect color signals. About 4 
per cent, of us cannot tell yellow from green. Suppose 
we look down the track and see yellow when it is green, 
or vice versa. A thousand color-blind locomotive engineers 
would in a night turn America into a nation in mourning. 
Therefore locomotive engineers have been tested out, and 
color-blind men are left for other work where ability to dis- 
tinguish color is not important. Similarly, tests can detect 
in a moment whether a man has a musical ear or not, whether 
a good ear or a poor one. Certain simple laboratory tests, 
even with the little finger, can give some measure of a man's 
endurance. Apparatus shows the character of our response 
to sense impression. The telephone girl is judged by the 
quickness of her eye and hand. How long does it take her 
to get a signal and make the necessary connections? That 
is a matter of test. It is also a matter of test as to how 
many mistakes she will make in a certain number of calls. 
Professor Munsterberg, of Harvard, is attempting to show, 
by a test requiring the checking of certain letters in a cer- 
tain kind of newspax)er column, that there is a direct rela- 
tion between the number of errors made and the ability of 
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the indiyidual undergoing the test to become a saecessfal 
switchboard operator. If such tests could be evolved for all 
kinds of work it would be a relatively simple matter to 
eliminate, without actual trial, all individuals who could 
not succeed in particular positions. This would be a boon to 
workers and hirers. These examples indicate a wide field in 
which vocational fitness can in all probability be studied. 
It is a field of work well worthy of heavy endowment for its 
rapid exploration. For some account of the beginning of 
this work, see **Pi^chology and Efficiency," by Hugo 
Munsterberg. 

Physical Observation.— Physical observation as a means 
of man-testing has perhaps been best discussed in Dr. Katha- 
rine Blackford's book, ''The Man and the Job," published 
by the Review of Reviews, New York. She has picked out 
nine variables about a person which can be noted in two 
minutes as he walks into the room, sits down at a table, and 
fills out an application blank. Dr. Blackford makes the point 
that a man is not tall or short, light or dark, small-nosed or 
large-nosed, by accident. He has each of these qualifications 
from his ancestors, and they, in their turn, got them because 
they were essential to success in some environment, just as 
the claws of a squirrel are essential to his success in the 
woods where he must climb trees. 

First variable — color. Why is a man light (blonde) or 
dark (brunette) ? The brunette has pigment in his skin. Pig- 
mentation seems to be nature's method of protecting man 
from light. The greater the light in which he lives, the 
greater the pigment. Thus the negroes in the treeless parts 
of Africa are almost as black as ink. Negroes who have lived 
for long periods in the dense shades of some of the forests 
in Africa are nearly white. Caucasians living in sunny India 
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for thousands of years still have fine hair and straight feat- 
ures, but black skin. So the Eskimos who live in the glare 
from the Arctic snow have yellow skin. The American 
Indian also has a colored skin. The tow-haired blonde is a 
product of northwestern Europe, where for weeks at a time 
the sun is never seen because of the mists and fog and 
clouds that arise from contact of the Oulf Stream winds 
with the colder continent of Europe. There nature did not 
have to protect man from the sun by giving him dark skin, 
as she had already given protecting clouds. Therefore in 
the course of time the race developed the high blonde, and 
if the high blonde goes to the tropics he degenerates more 
rapidly than other kinds of people, according to the latest in- 
vestigation of science, on account of the deleterious influ- 
ence of light upon his organism, which cannot protect itself 
from the light. The fact of blondness therefore merely 
means that a person came from North Europe, which is an 
environment where it is hard to make a living. Therefore he 
has had to work, has had to be energetic. It practically 
means he is a man of the North. I have never been in a 
country that extended through 300 miles of latitude where 
I did not find a strong belief that the people of the north 
were more energetic than those of the south. It is admitted 
in both ends of the United States ; people of South Portugal 
say that those of North Portugal are much better workers ; 
employers in South Italy say the same thing about the Tus- 
cans of North Italy, and farmers in South England like to 
get the North countrymen for farm hands because they are 
better workers. These are merely examples illustrating the 
fundamental reasons as covered by the blonde. He has 
long since got the work habit, the energetic, resourceful 
habit, initiative. He has dash and go, from living in a 
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region where these things are most essential to his continued 
existence. How do these things relate to the job you have to 
fill or the job you seek! 

The brunette, in contrast to the blonde, has been pro- 
duced in regions of much light. This condition prevailed 
where the glaring snow of the Arctic region has given the 
Eskimo a dark complexion, but he happens never to have 
emigrated to the regions of industry, and therefore, for that 
reason, has not been considered. If he did, according to 
what we know of him he would undoubtedly fit in with the 
blondes, who are also a product of the North. Most of the 
brunette races of the world have been produced by high 
light which comes with much southern sunshine. The higher 
the light the darker the color. Therefore they are products 
of the South, of warmer climates, or regions where nature 
is more productive, where it has not been so necessary for 
initiative or energy. As a matter of fact, their pulses are 
slower; their vital processes are therefore less vigorous than 
those of the blonde. Their digestions are usually not so good, 
because of the greater regularity of southern food supply. 

In work they tend to have less initiative, to be conserva- 
tive and to be theoretical rather than practical, which is 
the adjective we so invariably apply to the Gtermans, the 
largest group of the blond type. As a fine example of the 
theoretical in contrast to the practical turn of mind, there 
is a story which I have only at second hand from a Russian 
general in the Japanese war, who went forward with some 
of his staff to inspect a stream which they had to cross. The 
engineering corps assured him a bridge could be built in 
three days, and would be built in three days. At the end 
of three days the general returned with his army to the 
river and found the members of the engineering corps 
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divided into two groups and engaged in a heated discussion 
of the theory of the arch — ^with nothing at all done on the 
bridge — a fine illustration of the triumph of the theoretical 
over the practical. It is surpHsing how some of the brunette 
races can indulge in just such theoretical discussions when 
the thing that is needed is achievement, some practical solu- 
tion rather than discussion of the many ways that it might 
be done. 

Form.— A superficial examination of a man shows at 
once that he has a certain form of nose, of forehead, of 
mouth, and a general type of face, either concave or convex. 
The flat nose of the negro, with large, round nostrils going 
by the shortest possible route into the throat passage and 
lungs, has sufKced to admit large amounts of tropic warm 
air in breathing. When he strikes zero weather, large masses 
of cold air injure the throat and lungs and give the negro 
great tendency to pulmonary affections, which the man of 
the North has avoided by developing longer, more curved air 
passages through a long, high nose with thin channels 
through it; namely, a heating plant. Therefore, such a 
nose is an indication, like blondness, of northern ancestry, 
and is found alike on the Turk who has come from North 
Central Asia and on the American Indian of North Central 
United States, as well as on the peoples of North Europe. 
It means positive energy. Its opposite is a short turn-up or 
pug nose. Any person studying in this field should on all 
occasions remember that judging a person by one feature is 
most risky. We are a blend of many qualities. 

Forehead.— We have recently invented the term ** high- 
brow," which probably applies to the head which has a 
forehead protruding at the upper part, in contrast to the 
long backward slope with a tendency to prominence over 
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the brows. The cQmmon use of the word ^'hig^obrow" in 
semi-slang has reference to a person who is interested in 
abstruse, philosophic, abstract, or at least non-practical 
knowledge. The better way to put it might perhaps be to 
use the word ''meditative.'' The person with sloping tore- 
head, on the other hand, tends to be matter-of-fact He will 
handle material things naturally with ease, whereas the 
meditative type likes to think about them. The latter revels 
in thought rather than action. He writes books, he teaches. 
His product is ideas, not things. 

Chin and Mouth. — ^Fiction is full of references to the 
square, strong jaw. We instinctively recognize the small 
retreating chin as a mark of weakness, morally if not other- 
wise. The races of the tropics do not have large chins or 
strong jaws, because for ages they have lived largely cm 
such soft food as bananas, sweet potatoes, yams, bread- 
fruit, fish, none of which need much chewing. Hence their 
teeth are not firmly set in the jaws, their jaws are not big, 
and their mouths therefore protrude. In contrast, the people 
of the North have lived on nuts, tough meat, and have had 
much chewing to do. To this day Eskimos do a great deal 
of their leather tanning by chewing the skins of animals. 
A strong jaw has been necessary to survive, so it, like the 
large nose and blonde complexion, is a sign of a northern 
past, with all that it involves in firmness, strength, energy, 
and aggression. 

Form of Face. — The concave face as seen in profile is a 
mark of non-aggressive good-nature. The convex face in- 
dicates impulsiveness, lack of tact, and a tendency to start 
many more things than the strength permits the person to 
finish. Kaiser Wilhelm of Germany has such a profile. 
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Structure— People fall into three very pronounced types 
with regard to structure, a characteristic shown by looking 
a man directly in the face. Dr. Blackford divides them into 
three types : mental, motor, and vital. 

The mental type tends to have a pear-shaped head, big 
end up, because of the large development of brain and 
slight development of the lower part of the head, and 
similarly a rather sparse development of bony structure. 
Such a person has his great gift in. brains, and is happy 
only when they can be exercised. Bemember, that one of 
the best definitions of life is the exercise of powers. This 
explains why the most fearful of all punishments is to 
put a man in a cell with nothing to do. We deny him the 
exercise of powers. We deny him life ; he suffers fearfully 
and usually goes crazy. Therefore people tend to be happy 
when they are utilizing their most pronounced character- 
istics, and so this person of the mental type with the large 
brain is happy using it. If put where he has to do hand 
work, he chafes, hates to work, and therefore does not do 
well. If he is of the creative type of mind, he has an abund- 
ance of ideas that other people ought to have, and plans 
what other people ought to do. For example, Ben Lindsey, 
a pronounced type of this sort, spends part of his time 
straightening out small boys who are in trouble, showing 
them the path to follow, and seeing that they follow it. 
He has made good men out of many wayward boys. The 
rest of the time he travels around giving lectures, and telling 
us numerous things society must do to readjust itself to 
meet modem conditions. His product is ideas, plans. 

If the mental type has less originality, he makes a high- 
class clerk who thinks over and over the results of ideas of 
others, but still avoids hand work. 



.N AND THE JOB 159 

o young men appeared at my office to apply 
rative course. Although they came together, 
icquainted, one being from Kansas and the 
ere of the same physical build; they had the 
tics; their scholarship records were equally 
y felt an impulse toward mechanical engineer- 
good material. The conversation disclosed no 
differences in their personalities. They gave 
)od. 'pair/ and consequently were sent to the 

of events, a co5rdinator from the engineering 
«• machine shop. The foronan said Kansas was 
>hio didn't get into the work. Each time the 
the foreman reported Kansas as most satisfactory 
and more unsatisfactory. In a month Kansas was 
.'ork with the ease, sureness, and dexterity of an 
thio was getting a case of nerves, spoiling work and 
lie. The superintendent asked us to try Ohio else- 
decided, for a number of reasons, to continue him in 
longer, 
diversity, however, Kansas was soon reported to my 
ly hopeless. His scholastic grades were almost zero in 
«^s. He gave no reactions at all in class and laboratory 
"^chers said he was stupid. But Ohio came to his school 
ity. He was mentally keen and seened to delight in 

-» grew nervous over his school work, Ohio thrived on it. 
^cbool was tired out at 10.30 each morning; Ohio got 
•^ hours went by. Kansas longed for the rest which shop 
Xixn; Ohio longed for the rest which school work gave him. 
^8 and conference showed conclusively that Kansas broke 
^1 work, mental responsibility, and self -directed and diver- 
&al work, but that he expanded in spirit, health, and satis- 
der repetitive shop processes which were planned for him. 
&ts and conferences showed that Ohio broke under the strain 
1 repetitive processes, and to a lesser degree under self- 
nd diversified manual work, but that he thrived when given 
oblems and responsibility. 

bave lost track of Kansas, but Ohio is happy and successful 
rcial life." 



I 
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The motor type man tends to be square physically with 
a square head rather than pear-shaped. He has great bony, 
muscular, and nerve development, he yearns for activity, 
writes books on the strenuous life, can't sit still all day 
without great discomfort He must move about. That he 
should run things is one of the most natural of results. 
These men are athletes, cheer leaders among college students ; 
they are soldiers in command, they are captains of industry. 
They put something through. Perhaps they get an idea from 
a man of intellectual type, and then with consummate ability 
drive one hundred or a thousand other men to its execu- 
tion. Thus Secretary McAdoo, a good type of the motor 
man, put tunnels under the Hudson Biver, huge skyscrapers 
over their terminals, rode up and down twenty stories in 
the air on iron beams, and clambered over the works as do 
generals in command of armies. Such men can not sit at 
desks. 

The vital type man has an oval head tending to be pear- 
shaped at the lower end, vdth strong tendencies toward a 
double chin. They are strong on digestion. The face of ex- 
President Taft is a clear-cut example. Moving about is not 
particularly pleasant to such men. Having strong digestions, 
they like good food, having big intellects in their oval heads, 
they are strong at meditation, and they like other good things 
than mere food, so tend to be acquisitive. Liking good things, 
they can interest other people in them, and so the less 
effective men of this type we find behind the counter sell- 
ing good beefsteak andl foods, or as bakers making good 
pies and cakes. We have all seen the fat bakers and the fat 
butchers. Notice the heads of the next half dozen you see. 
"With greater development of the thoughtful power, they 
make excellent judges, because they are calm, can sit a long 
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while turning over facts, and think the thing out to some 
definite conclusion with the evidence in hand. They can 
lay down the law. 

Another variety of the vital group is the financier, who 
sits and mulls over plans, reasons out conclusions from the 
premises, and makes decisions which make his bank a great 
bank. President Yanderlip, of the National City Bank of 
New York, is a very pronounced type, so is his predecessor 
Stillwell, so are many other great financiers. Such a man 
can sit still and work over details or ideas. It would never 
do to put him where he had to exercise the power of the 
motor type, but if connected with the man of the motor 
type great things can result. 

Texture. — ^Under this heading Dr. Blackford points out 
the fact that certain persons have a coarse appearance in- 
dicated by the size of features, character of hair and skin. 
The converse have soft hair, smooth skin, finely-chiselled 
features which we all recognize. Put the finely-chiselled 
man at coarse labor or manual work, and he is unhappy. 
Give him jewelry and fine things to fashion, and he fits. 
The converse tends to be true. 

Consistency. — ^By the mere shaking hands with a man 
we recognize the hard, unbending grasp, the firm, elastic 
grasp, the soft, fiabby grasp which causes so many people 
to shudder instinctively. 

One important point in considering a man for a job is 
this: when a man has a characteristic, he nearly always 
has it clear through. The quality is not stuck onto the 
man like a wart may be stuck onto his nose, disconnected 
from the rest of his body. If his hand-shake is fiabby, fiabbi- 
ness is a characteristic which will come out in more ways 
than the hand-shake. His morals tend to be fiabby ; that 
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is to say, if tempted^ he will be good if there are good men 
around him, and bad if those around him are bad. He 
actually even gets sick easily and diseases tend to become 
chronic. The man with the unbending hand-shake is hard 
to unbend in business relations. You can take him for what 
he isy but don't expect to change him too much. He can't 
stand it. He will break first and quit. 

Condition. — This same idea of qualities running dear 
through a man means that carelessness in dress is not an 
isolated fact. The man who is careless in dress is prone to 
have business laxity. Perhaps he may have other qualities 
that compensate, and he may be desirable, but he will fur- 
nish the element of business laxity. 

I do not mean to give any impression that this discus- 
sion of the qualities of men is complete. I present it rather 
to indicate the fact that there is a very important field upon 
which we are beginning to gather knowledge, and it is alike 
important to those who employ and those who are to be 
employed. If you can walk into a group and form some 
impression of the persons you meet there, you have some 
knowledge of what you can do, and certainly it is in accord 
with other human experience that you should have more 
knowledge of those people if you have studied the matter 
somewhat, than if you had merely trusted to your instinct. 

The University of Cincinnati Engineering School has 
for a number of years been having students alternate be- 
tween class-room work and shop work. This gives an unusual 
opportunity to study variations of personal equipment. The 
importance of knowledge of this in connection with work 
is well shown in the following story told by Dean Schneider 
of the Engineering School : 
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"Several years ago two young men appeared at my office to apply 
for admission to the co5perative course. Although they came together, 
they were not mutually acquainted, one being from Kansas and the 
other from Ohio. They were of the same physical build; they had the 
same facial characteristics; their scholarship records were equally 
good, and both said they felt an impulse toward mechanical engineer- 
ing. Both looked like good material. The conversation disclosed no 
radical or even slight differences in their personalities. They gave 
promise of being a good 'pair,' and consequently were sent to the 
same machine shop. 

''In due process of events, a co5rdinator from the engineering 
college called at the machine shop. The foronan said Kansas was 
satisfactory, but Ohio didn't get into the work. Each time the 
coordinator called, the foreman reported Kansas as most satisfactory 
and Ohio as more and more unsatisfactory. In a month Kansas was 
turning out his work with the ease, sureness, and dexterity of an 
old hand, while Ohio was getting a case of nerves, spoiling work and 
developing fatigue. The superintendent asked us to try Ohio else- 
where, but we decided, for a number of reasons, to continue him in 
the shop a little longer. 

"In the university, however, Kansas was soon reported to my 
office as utterly hopeless. His scholastic grades were almost zero in 
all his subjects. He gave no reactions at all in class and laboratory 
work. His teachers said he was stupid. But Ohio came to his school 
work with activity. He was mentally keen and seened to delight in 
his work. 

" Kansas grew nervous over his school work, Ohio thrived on it. 
Kansas at school was tired out at 10.30 each morning; Ohio got 
better as the hours went by. Kansas longed for the rest which shop 
work gave him; Ohio longed for the rest which school work gave him. 
Careful tests and conference showed conclusively that Kansas broke 
under mental work, mental responsibility, and self -directed and diver- 
sified manual work, but that he expanded in spirit, health, and satis- 
faction under repetitive shop processes which were planned for him. 
Similar tests and conferences showed that Ohio broke under the strain 
of directed repetitive processes, and to a lesser degree under self- 
directed and diversified manual work, but that he thrived when given 
mental problems and responsibility. 

"We have lost track of Kansas, but Ohio is happy and successful 
in commercial life." 
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The whole question of the fitness of fhe man for the 
job brings up fhe question of hiring and discharging to an 
importance before unappreciated. 

Getting the Man for the Job. — Certainly, wherever there 
is any large number of i>eople to be employed in a works^ 
it is a legitimate extension of the century-old idea of the 
division of labor that one person should do the hiring and 
the firing, and apply special knowledge to the task. The 
establishment of such a department will at once -lead to 
the discovery that every foreman has his qualities which 
demand recognition in the placing of men under him. For 
example, the driving, energetic, domineering, hoBsy kind of 
a boss will almost invariably come to conflict vdth the 
same type of man as a worker under him. The sparks fly 
and something has to break. On the contrary, majxy per- 
sons of the quiet and retiring makeup do not particularly 
mind the bossiness of the boss. They may perhaps rather 
like him because of the well-known fact that opposites tend 
to agree. The writer of ** Mother Goose" was touching a 
great truth when he wrote the verse about Jack Spratt and 
his wife. 

The employment department at the present time, for ex- 
ample, would be tending to breed trouble by putting Ger- 
mans under an English foreman, or vice versa. There are 
well-known international affinities, and international anti- 
pathies which tend nearly always to rise when people of 
certain nations are put together. An adequate employment 
department would recognize all these things and very soon 
shift the workers from one department to another when 
friction arose from personal causes that lay in the facts 
of human nature. A careful employment department, know- 
ing something of the demands of particular jobs, as well as 
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the capacities of men, can do much to bring the right man 
to the right work. 

Discipline. — It is an unfortunate fact that wherever 
large numbers of people are at work in an organization 
some form of discipline is necessary for efficiency. Here 
is a plant with twenty foremen, each with ten to twenty 
men. Who shall discipline the men under a certain fore- 
man? Shall the foreman who sees the offence, who has 
perhaps been offended, decide what the punishment shall 
be and inflict it? He is thus in the position of witness, 
judge, jury, and executioner. In the development of English 
and American legislation, such concentration of power was 
found out centuries ago to be a great evil, and many genera- 
tions of men strove to establish trials for civil and criminal 
cases whereby the same man was not witness, judge, jury, 
and executioner. Instead, a man was tried by a jury of his 
peers, who had had no part in the controversy in question. 
So, in industry, one of the points that has been clearly in- 
sisted upon by scientific management is that discipline is 
a function to be attended to by a specialist, just as is the 
buying of labor and the buying of coal and selling of the 
product. Therefore a large plant needs a disciplinarian who 
may have jobs, too, but he is a disciplinarian, just as a com- 
munity has in its courts a group set apart for community 
discipline. 

The first of all cures for the erring one in the fac- 
tory is, naturally, talk. If the presentation of the fact 
suffices, well and good. There are certain people, however, 
who have to feel something stronger. The well-known de- 
vices are the reduction of wages and the laying off of a man 
for a time. If the wages are reduced, a man has great diffi- 
culty in seeing the matter in its purely disciplinary light. 
11 
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It tends etmfy to Tidate one of the fandamentals of dis- 
tiphne. A man dunild be able to aee that the pmuahnient 
he gets IS just This is diflSeolt^ but if olheis also get it» 
fdien he eools off it may seem just to him. But if the firm 
rednees a man's pay and gets the monqr, there is no wagr 
of removing frcm his mind the scuq[>icion that the rednetion 
was made periiaps beeaose of discipline, perhaps to ke^ 
some num^ in the firm's i>ocfceta That idea is minoiis to 
disdplina 

Laying off of the worker, a wdl-known device of rail- 
roads, is clear of the above-mentioned suspicion, but is mani- 
festly a waste of productive power, and in times of pres- 
sure of work it is almost impossible to lay off men without 
even greater loss to the firm than to the men themselves. 
Therefore the tendency is to avoid this kind of discipline. 

Bad marks are a preliminary device to reducticm of 
wages or laying cS. Some firms give for mild offences a 
mark or demerit. When a man gets a certain number, some- 
thing happens. This demerit CQrstem is a kind of tempta- 
tion to a man to see how many he can get and not get over 
the line. It corresponds to the temptation of boys to skate 
on thin ice. 

Fmmg, if properly applied, avoids all the above-men- 
tioned difiSiculties and still leaves the man with a clear-cut 
impression that he has been punished. But fimng will never 
avoid all these evils if the money taken from the man goes 
to the firm. The money must get back to the men. Then they 
are sure the firm is not making money out of them. A man 
who has made an infraction of the rules contributes a set 
amount to some fund, such as accident or sickness benefit 
fund. If everybody, from the general superintendent to 
the ofiSce boy, is occasionally subjected to these fines, a sense 
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of jnstice tends to accompany the i^stem. If it goes to the 
accident rather than the sickness fund, there is less chance 
of discontent, because it is easy to sham sickness, but very 
hard to sham accident. Sickness tends to be a matter of 
opinion, accident is largely a matter of fact. 

Esprit de Corps. — This is a French word meaning the 
spirit of the corps, showing its derivation in armies. It has 
been defined by Mr. Hamilton Church as the synthesis of 
good-will of a group. Its very title, the word ** spirit," in- 
dicates the difficulty in giving a good definition. Perhaps 
it would be well to call it team work plus pride of the group. 
It is a fact that man tends to be a gregarious animal, namely, 
one that goes in groups, and along with this habit is the 
idea that the group to which we happen to belong is a 
superior group. We all feel that members of our church 
are a little better than those of the next church; that mem- 
bers of our lodge or club are superior to members of the 
next lodge or club ; that our class in school is better than 
the class above or below us that the people of our nation 
are not only different from, but better than those of any 
other. The word ''barbarian'* is merely descended from 
the Greek word for ** foreigner.'' We tend to say that 
persons of other religions are heatheii. Therefore the 
esprit primarily has its origin in this tendency of men to 
have group pride, and nearly all successful institutions 
have something about them, some spirit about them which 
arouses group pride, willingness to serve the group, push it 
forward, promote it, stand for it. 

Popular generals have the power of making men have 
great faith in and love for their armies and divisions of the 
army. Napoleon Bonaparte is reported to have said, in a 
moment of reminiscence at St. Helena, ''The Second brigade 
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would have died to a man for me, for did I not say in the 
bulletins from Lodi that I was at ease, for the Second was 
there t" That gave the members of the Second at least the 
notion that they were better than the First or the Third. 
Hence, as would many another group of soldiers^ they would 
have died to a man for the general who had called on their 
group pride. 

The Development of Esprit de Corps. — ^Where men are 
working under the threat of being fired, they are not de- 
veloping esprit de corps. To this they must be led, not 
driven. They must have faith in the purposes of the group, 
they must feel that they are working under a spirit of jus- 
tice, must feel that they have a place in the group, and that 
their services are going to be recognized. One of the ways 
to develop faith in the purposes and success of the group 
is to give the workers in an enterprise reports as to its 
progress, such as a map showing the territory over which 
the product is being sold. Pictures showing the transporta- 
tion of the goods on the backs of elephants in India, or 
the backs of camels in Asia, or mountain-climbing mules 
in South America, tend to create in everybody in the works 
a real interest in the product, even if the actual goods were 
made a block away from the place in which the individual 
works. Does not every student thrill with pride when he 
hears of some honor that a member of his school has wont 
Does not the American or Frenchman or German or English- 
man warm with a sense of pride when he hears of some 
honorable or generous deed by a fellow-countryman whom 
he perhaps has never seen or heard of? That is group pride, 
the stuff that esprit de corps is made of, a very intangible 
thing, but beyond a doubt a tremendous factor in making 
men and material effective. 
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It is capable of being utilized not only for a large group, 
such as one comprising all the employees of a single great 
establishment, but also for the various divisions within the 
group. Its utilization has been called by Mr. Church a scien- 
tific utilization of gossip. Here is a power plant with four 
or five men. In their odd moments what will they talk 
about t Shall it be baseball or boilers and power plants t 
Manifestly they are going to think a lot more about their 
work if their attention is much on boilers and little on base- 
ball. Therefore comparative data of the amount of power 
turned out, the amount of coal used to produce this week's 
output in comparison to that produced last week, facts 
about the power plants of other concerns, facts about power 
plants and their operation in general, tend to make the men 
talk and think about their work and thereby get a pride in 
it, which pride makes men enthusiastic. Therefore en- 
thusiasm is not esprii de corps, but one of its results and 
tools. So is co-operation. Esprit de corps makes men co- 
operate to an end. 

The fact that students of scientific management are be- 
ginning to give much attention to esprit de corps and the 
contentment and condition of the worker is a natural back 
swing of the pendulum from the merely material and in- 
tellectual developments that have followed the great inven- 
tions of machinery and new plans of organization. Those are 
material things, but man is an emotional animal, and esprit 
de corps is one of the industrial phenomena that shows that 
fact. 



CHAPTER XVn 
Standabdization in Labor 

A FBEVious discusfflon of standardization was limited to 
standardization of pattern and product, and certain 
economic aspects of production. The speed and method 
and conditions of work are fields in which there is also a 
great need for standardization, and here is a place for 
great service to be rendered by it Frederick W. Taylor, 
the man best known in all the world as an exponent of and 
pioneer in the development of science in work, or scientific 
management, laid great emphasis upon the ignorance of the 
American manufacturer with regard to the possibility of his 
men and his machines. 

What is Standard Performance? — ^What is a fair day's 
work, a fair hour's work, for a horse, a man, a girl, or a 
machine, at any of the many things they dof How long 
does it take to do a particular thing? The facts are, we 
mostly do not know, and if we know how long it does take, 
we often do not know how long it should take, for there 
is a great difference between actual practice and best prac- 
tice. We have here great ignorance and great possibilities 
of increased efficiency through increased knowledge which 
shall result in the introduction of standards. For example, 
it is a fact that the manufacturers of many kinds of 
machines in the United States do not know within 50 or 100 
per cent, or even 300 per cent, what their machinery should 
and can do. They will assure you that it is as good a 
machine as their rivals make, and point out the features 
of physical excellence, but the real scientific test as to what ' 
166 
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it can do in given conditions has rarely been made. The 
same thing is true, also, of human labor. This brings us up 
to Mr. Frederick W. Taylor's great contribution of time 

study. 

Time Study. — It is to Mr. Taylor that we are indebted 
for an entirely new field of knowledge and an entirely new 
method of work in this field. Of course it has been known 
for ages that men would do a certain piece of work in a cer- 
tain length of time, but that is not the time study as Mr. 
Taylor applied it. He analyzed work into its lowest pos- 
sible physical elements and took the time of each, so that 
he had irreducible units — ^''unit times'' he calls them — 
which bear about the same relation to the old-fashioned 
time-taking that a brick does to a house. Bricks make the 
house. Unit movements make the piece of work. The 
architect studies house plans^ thinks in terms of bricks, and 
so Taylor, who might be called an architect of work, applied 
to it an analysis which reduced it to its lowest terms. 

About how long does it take a man to move a cubic yard 
of dirt? That is a very complex thing. How long does it 
take the man to fill his shovel 1 How long to lift it to the 
wheelbarrow ? How long to move a wheelbarrow a yard or 
a foot ? These are the real units. With these units people 
can plan work just as now with bricks as units of thought 
an architect can plan a house. Some of Mr. Taylor's earliest 
work in this line was done in the studying of men who 
worked at loading pig-iron, shovelling ore, shovelling coal, 
and from the knowledge thus gained improvements were 
made and standards were set. They knew what tools were 
needed, what speed a man should make, how much of a given 
kind of work he should do in a given time. The application 
of the results of this time-study knowledge greatly in- 



les INDUSTRIAL BfANAGEMENT 

creased the speed of the work without applying any in^ 
jxirious rush to the workers. 

Mr. Taylor insisted this same thing should be applied 
to all work so that we can have definite standards as to 
what a man can do. Then he cannot ''soldier/' The idea 
is good, but it at once raises the question of what kind of 
motion we shall study. 

Motion Study. — ^Plainly it would be very unwise to 
study and standardize the motions of an awkward worker. 
Therefore we need to study motions first, and here we have 
in Mr. Frank Gilbreth, of Providence, B. I., the pioneer in 
this large field of investigation. His work brings to our 
notice this astonishing fact. At the present time the 
authority for the way to do work is usually an unskilled 
worker. Each man is allowed to attack the proposition for 
himself, and our old notion that every individual is going 
to get the best method is really ridiculous. No one would 
think of handing over fifty typewriters to fifty green hands, 
and telling them to go ahead and learn. We know that much 
study is required, that we should go through much exercise, 
using certain fingers on certain keys, learning in a certain 
way, so that we shall be able to use the proper fingers in the 
proper way to get the best speed. Fifty green beginners 
would have probably forty or fifty methods, of which not 
more than three (if any) would be the best. The rest would 
never attain scientific dexterity, using one, two and three 
fingers, rather than five. Yet very few of the learners 
in the trades of the world to-day have any best way shown. 
They go ahead and work it out. There are one hundred ways 
of doing nearly any kind of work, and of these ninety-fiv-d 
to ninety-nine are wrong. Mr. Gilbreth therefore says we 
must study every trade and each piece of work, and find out 
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the best way to do and the best way to learn to do it, just as 
we have done with learning how t6 run the typewriter. In 
this process of motion study he brings us to the rather 
appalling fact that there are fifteen variables for the worker, 
fourteen for plant equipment and tools, and thirteen for the 
motion itself, a total of forty-two, each one of which must be 
properly adjusted before we make possible the maximum of 
efiSciency by the worker. 

As an indication of the scope of the work, I will mention 
a few of the variables. One is contentment of the worker. 
Nearly all of us have had the experience of going to our work 
in the morning feeling good, and then some harassing disap- 
pointment comes. We forgot our lunch; we forgot some 
memorandum or plan. We lost something, or somebody 
made an unpardonable blunder. Things are thrown out of 
gear. We are worried, and in ten minutes have a sense of 
headache or fatigue, which would not have been produced by 
an hour or two or three of hard work. This is true in all 
grades of work. Is the man satisfied, or in conditions which 
make him discontented ? Discontent means that he has less 
energy for work; consequently, efficient management must 
keep people contented. 

Creed. — ^Under this title Gilbreth discusses factors which 
are very close to the point of esprit de corps discussed above. 
He says if a church is being built men will work on it better 
if they happen to be members of it, or are in sympathy with 
that church. If men of three or four nationalities or 
churches are doing the work, they will do far better if 
divided into separate groups, rather than if left together. 
The Poles will try to do more work than the Irish or the 
Italians, or vice versa, if in groups, whereas if together, there 
would merely be hard feelings between them. 
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kindness in the study of scientific management is one of 
the most refreshing things. It is not long since those per- 
sons who were urging the claims of comfort and decency 
in the world were regarded as cranks calling on business 
men to make unprofitable expenditures of effort and money. 
For a time it was Society for the Prevention of Cruelty to 
Animals which was urging decency for beasts. Now profes- 
sors of dairy husbandry tell us that a cow will not give milk 
most profitably unless comfortable, warm, well-fed and con- 
tended. She must not be scared. The same is true with the 
hen that is going to lay eggs. The same is true with the man 
who is going to do work. Similarly it was the old idea that 
physical discomfort about the plant was a matter which the 
men had to stand. It was their lookout, their loss, and not 
the company's. Now comes Mr. Oilbreth, with his motion 
study, and he assures us if a man is subject to discomfort, 
it tires him quickly. A man stooping over to pick up 
bricks can do it more easily if he has something to rest his 
hand on. Since he does it more easily, he can do it oftener, 
and he can therefore lay more bricks in a day. A care- 
ful study of size of packets shows there is a point above 
and below which we have diminishing returns. If a man 
must carry bricks, shall he carry two weighing fourteen 
pounds, or twenty weighing one hundred and forty 
pounds! Plainly, both are wasteful figures. We must 
discover the size of the packet which gives the maximum 
of efSciency for an average man. Below that, numerous 
trips reduce the output, and above that, excessive weight 
reduces the output. 

Closely allied with this is the question of rest. The 
old idea was to drive men, and, if their backs ached, drive 
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them anyhow. The new idea shows that fatigue is a poison^ 
which must be eliminated by rest If tired, the driyen 
man goes so slowly that it amounts to rest. Experience 
in marching men long distances shows that definite por- 
tions of time devoted to rest will get them farther in six 
days than if marching from sunrise to sunset. So one of 
the important things in the new scientific management is 
the determination of the proper time to be given to abso- 
lute rest. It depends^ of course, upon the heaviness of 
the work. 

Mr. Taylor delighted to tell personally, if not in print, 
some of his achievements in the moving of a large amount 
of earth in the building of his house. Local contractors 
gave a certain figure per cubic yard for moving earth 
from one point to another. Mr. Taylor thought it high. 
He hired ordinary teams, plows, scoops, men, etc., by the 
day. They were put to work. They went down with a 
load and came back for another. At certain points clerks 
held up the men. They demurred, they didn't want to 
rest, they were hired to work, but the point was carried. 
Then they went on with renewed energy, and the dirt was 
removed at costs previously unheard of in that locality. 

Nutrition. — Is a man's dinner-pail well filled or not? 
The old idea was that that was his own stomach-ache. A 
study of managing soldiers as well as men at work shows, 
however, that the well-fed man can often do 50 per cent, 
more than the ill-fed. How much can a firm afford to 
pay to get good food into a man for whose time they are 
paying $1.50 a day, if it is going to make this 50 per cent, 
extra output? Plainly, they can afford to board him, 
and many a firm has, in recognition of this fact, actually 
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bought good food and sold it at less than cost to guarantee 
that the men were properly fed 

Color. — lMI these above-mentioned examples are 
variables of the worker. As an example of the discussion 
of variables in surrounding, equipment^ and tools, I will 
cite color. We often need to make some mark designating 
that a certain thing shall be done with a certain piece of 
material. How shall it be worked f Suppose we put up a 
sign to be read. A person looks at it, detects the differ- 
ence in color, then the form of it, then translates the let^ 
ters into words, and the meaning of the words is thought 
out. That is a long process in comparison to taking a 
glance and noticing that this end of the brick is red or 
white, with cheap paint or whitewash. The colored end 
goes inside. The fact can be grasped in a shorter time 
than by reading the sign. Manifestly this principle of 
labelling with some color rather than reading can be 
duplicated in numerous ways which simplify mental pro- 
cesses, enabling a man to grasp the thing he needs. 

Tools. — ^What is the best shovel to use? The fact is, 
a man regularly lifting a load has about a certain weight 
as the maximum of eflBciency. Shall the workman bring 
his own shovel f In some places he does. If so, how many 
shovels should he bring? Why, one, of course. Perhaps it 
will attain the maximum if he shovels sand, but if he 
shovels iron ore he may get too much. If he shovels coal 
or coke, perhaps he will get too little. Plainly, many 
kinds of shovels are required, and plainly, therefore, an 
employer cannot afford to let a man bring his own, because 
he will inevitably bring the wrong kind. Similarly, he 
has a tendency to use it until it is worn out. Or, if it 
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is broken or hard to get into the ground^ it may take two 
moves rather than one to load it. It is eas^ to see how a 
man might vary in efficiency 10, 25, or 50 per cent, in 
shovelling if he brought his own shoveL Suppose he uses 
his own shovel for a week with 25 per cent, loss in effici- 
ency. At $1.50 per day, we have $9 per week. The loss for 
efficiency at 25 per cent, is $2.25 — ^rather high rent to pay 
for a shovel for a week. The tools are certainly an import 
tant variable in motion study. 

Variables of Motion. — Necessity of Matum. — ^Not one 
person in ten who reads this can drive a tack properly, or 
does drive it properly. He could, of course, easily learn 
how, but we seem to have a natural knack of doing things 
wrong. We take a tack and give it three blows to start, 
and then three more to drive it in. One blow to start it 
and one more to finish it is the practice of professionals, 
unless they use magnetic hammers and do it all at one 
blow. The bricklayer, in spreading out mortar, is apt to 
give three or four little pushes of the trowel, when one 
would suffice. Wh,en he goes to tap down the brick we 
have all heard him tap three or four times like a wood- 
pecker. One hearty blow would do the same thing and do 
it better. Show a man a paper bag of cement, and give 
him a shovel to break it open. He will probably hit the 
bag in the middle, then have to pull out two pieces or 
more of paper, when he could have taken the sack, cut the 
end, and lifted the sack away from the cement in one 
piece. So on, all the way through the study of motions, 
we discover the fact that the untrained do it wrong. Sci- 
entific study shows many ways in which it could be done 
ynik great economy of motion and no increase in fatigue. 
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but consequent great increase in output. Bricklaying haa 
been going on for thousands of years^ and recently it haa 
been very carefully studied, with the result that a man 's out- 
put more than doubles with no increase of effort, if the 
material is brought to him in the right way, and he is 
taught the right motions. Having the brick properly placed 
the bricklayer comply grasps it, with no inspection or 
examination, starts it downward, and lets gravity help 
it to its resting place in a layer of mortar placed with sim- 
ilar economy. 

Mr. Gilbreth makes it dear that many of our motions 
are waste motions, and that we have the possibility of 
nearly doubling the national wealth by a proper study of 
the way to do work and the teaching of it to the men who 
do the work. 

Is the Man an Automaton?— There is in many per- 
sons' minds a sense of revolt at the idea of being told that 
if they are going to lay bricks^ they must lay them just 
so, put the brick here, the mortar there, making a certain 
definite motion that is prescribed in advance. They fear 
they are going to become machines in doing exactly what 
they are told. This is true, but there is another truth 
very much like unto it. No worker is a good worker until 
he has learned how, and in a measure has taught his hands 
how, to work. So long as a person is guiding each motion 
with thought, it is merely slow and awkward practice. No 
typewriter gets speed until the fingers are taught where 
to strike without thought In learning to walk we first 
think about it, and later our feet do it without thought. 
Now the difference between standardized motions of 
motion study and the old-fashioned way is merely this. 
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In either case the man who has finally learned how has 
become an automaton. In one case the automaton does 
the work in an awkward way he taught himself and 
wastes his motions and wastes his time. In Gilbreth's 
way he does the automatic motions that have been devised 
by careful study of the job. Will you be your own awk- 
ward automaton, or the scientific and speedy and efficient 
automaton? No one now objects to learning typewriting 
in the prescribed and efficient way. 

Classification of Trades. — This matter of motion 
study applied to trades shows there are two types of 
motion, one requiring strength and speed, the other 
requiring skilL At the present time the old-fashioned 
way of performing much work lets the skilled man do a 
certain amount of unskilled work. Great economies in 
bricklaying have been produced, in part, by having the 
hod-carriers place the bricks in the right way and the 
right position, so that the bricklayer could grasp them 
and slip them into place. The old-fashioned bricklayer 
inspected the bricks, took them in hand, flopped them 
over, and put a certain side down. That is unnecessary. 
The new bricklayer has them brought to him properly 
placed. He grasps them and puts them into place. Many 
parts of skilled work can be done by unskilled workers, 
such as placing bricks right side up, ready for the brick- 
layer. So the old trades can be divided into three or four 
classes, much of the work being done by unskilled 
workers, who, because of their increased efficiency, should 
get higher pay, just as the man who does skilled work only 
can get higher pay, because of the much-enhanced out- 
put resulting from the speedier work of the reorganized 
group. 
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So great is the work involved in this careful analysis 
of motiou study that Mr. Oilbreth insists that it is one of 
the legitimate functions of government, just as is the 
maintenance of agricultural experiment stations; that its 
findings should be published, so that in time we should 
have definite methods of learning how to do yearly all 
trades, just as we now have from private sources definite 
methods of learning how to run the typewriter. 
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CHAPTER XVm 

Standardization in Labor Conditions 

The Atmosphere of a Place^-We haye« in the past 
two or three decades, followed the usual human experi- 
ence of swinging the pendulum to an extreme, this time 
in. mechanical and organization devices which ignore the 
fact that man is, after all, an emotional and spiritual 
being. Aside from all the details of a purely mechanical 
nature, there is about a place what may be called an 
atmosphere, entirely different from the matter of ventila- 
tion and the air we breathe. Perhaps it can best be illus- 
trated by the contrast between the ideas of a house and a 
home. A perfectly-furnished house is not a home at all; 
it is merely a furnished house. The home element is 
entirely intangible. It rises out of our attitude toward the 
place, and that comes out of that intangible thing which 
the home-maker can put into it. We like this house and 
furniture, or we do not like it, according to the amount 
and kind of emotional or spiritual conditions which in a 
sense animate the surroundings and make the place one 
which we like to be in, or, in their absence, one which we 
hate. Similarly there is about every work-place an atmos- 
phere. Is it one which inspires people to successful effort, 
or is it one which depresses them? About every college 
and most successful factories there is often what is spoken 
of as the ''spirit of the place." This is often more im- 
portant that the buildings, especially in the case of fac- 
tories. A dirty and ugly jirorkroom in disorder breeds 
178 
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disorder in the same way that pleasing, light, clean, well- 
arranged conditions inspire to achievement. 

It is, I understand, a fact that people sleep better in 
a burglar-proof room, although we know as a matter of 
record that bedrooms are not burglarized once in 10,000 
or even 50,000 times on the average. Similarly people 
will work better in a fire-proof place. In general it may 
be stated that the ideal surroundings for a worker are 
such that he has to give no attention whatever to them, 
just as a properly dressed person does not have to think 
of his clothes. It means that there is no unguarded dan- 
gerous machinery, no belts to be dodged, and no whirl- 
ing shafts liable to wrap the workman's clothes and twist 
him to death. All those things become cares to him. 
Energy expended in the form of anxiety and watching 
does not produce anything. It can be put down as an 
axiom that anything which takes energy out of a worker 
reduces his working power. 

Distractions.-»Noises subject us to a constant series 
of unproductive efforts. Experimental psychology shows 
that we can speak to a sleeper and not wake him, yet at 
the same time we have caused him an effort. His ears 
hear it, and carry it to the connected parts of the ner- 
vous i^ystem. His pulse actually quickens in response, 
although the effort did not happen to be strong enough 
to wake up his attention. It might be likened to a busi- 
ness correspondence with a firm that did not result in an 
order. It went through lots of motions, but did not finally 
get to the cash drawer. Similarly, any one who has slept 
in a sleeping car knows that the effect is not the same as 
so much rest in a quiet bed, because his system has been 
pounded by thousands of jarring sensations, and also by 
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an almost eontmaons sacoeasion of noiaesy iBSoltiiig in a 
reduced rest per hour of sleep. 

SightSj — ^Is the worker distracted bj things which he 
has to see? It is a fact easily prored by experiment that 
our attention is strongly attracted by objects that we see 
out of the c(»-ners of our eyes^ more so than by things 
straight ahead of us. This probably has its origin in long 
racial exi>erience. Man, for ages, has lived in the open, 
constantly on the watch. "What was that he saw in the 
grass at the extreme rigfatt Was it a soake, a beast of 
prey, an enemy in ambush, or a rabbit that he wanted for 
his dinner? The man hunting game or seeking an enemy 
has had to be constantly on the watch, and consequently 
things half seen at the extreme edge of vision have a ten- 
dency to compel our attention. Take a worker in the 
modem factory. Is he compelled to give heed or fight 
off the temptation to look at a succession of things which 
he ought not to see f Thus the placing of workers is easily 
capable of making a large per cent, of variation in their 
eflSciency. And the study of this matter should produce 
certain rules that placing of workers and work should 
follow. 

An example of this is the condition of the brain 
worker's desk. What is on it? If he is to give attention 
to one thing, and there are six there, it is very diflScult to 
look at one without having his attention pass over five or 
six. Most of us have had the experience of looking at a 
memorandum of four or five titles, with the intention of 
adding another. By the time we have got the memoran- 
dum out and looked at four or five titles, we have for- 
gotten the thing in mind, because the others had switched 
our attention. This is a general psychological fact, as I 
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have proved by tests on numbers of students, and it is 
a fact that should be availed of by persons who are doing 
clerical and brain work. It is very much like the question 
of ''decision of choice/' Here is the worker who has to 
receive a large number of objects. Is it a process of merely 
taking hold of something and putting it into a certain 
placet If so, it is a simple mechanical thing which be- 
comes as automatic almost as the putting of our foot under 
us to maintain our balance. But walking down the plain 
road is very different from walking across a stream where 
we must pick each step carefully to get upon a stepping- 
stone. Continuous streams of objects that a worker takes 
may come to him in such a way that they resemble step- 
ping-stones rather than thoughtless walking. He may have 
to decide in which hand to take an object, or to look at it to 
decide what to do with it. In other words, he must make de- 
cisions each time, which subjects his brain to a continuous 
series of thought operations rather than subjecting his hand 
to a series of semi-automatic or quite automatic operations. 
An example of this is found in the old- and new-fashioned 
methods of laying brick. The ordinary bricklayer realizes 
that he must put a certain side of the brick out to make 
a wall properly. He grasps a brick laid down by the hod- 
carrier, and, to decide how to place it, he often flops it 
in the air, looking at it as it turns, then grasps it at the 
proper instant and puts it down. Thus he makes decisions 
and makes several motions in the process of executing the 
decisions, and, after all, merely finds out where a certain 
side of the brick was — a needless piece of work for a 
highly-paid man to do. An unskilled laborer is entirely 
capable of sorting the bricks, so that in the work of brick- 
laying the bricks come to the bricklayer ready to grasp. 
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All he has to do is to take them and put them in the 
walL The actual practice, however, in changing from the 
old style of flopping the bricks to the new style of putting 
them in the wall shows a very interesting piece of the pay- 
chology of work. It is very difiSicult to stop the flopping 
and examining habit. Hands and eyes taught to move 
quicker than thought become automatic, so he keeps on 
flopping and spinning until with difficulty he has taught 
himself a new habit. 

Standard Equipment and Habit— One of the strong- 
est reasons for having standard equipment is the fact that 
it makes habit easier. Suppose a person using a type- 
writer has gone through the slow and laborious process 
of thinking where each key is, and how to strike, until 
it has become automatic. Then a new typewriter with a 
different keyboard comes along. New habits must be made. 
Suppose a person must learn to use three machines with 
three kinds of keyboards. Then it is necessary to have 
three sets of habits with regard to typewriters, a thing 
much more difficult than having one set of good habits. 
The working out of this fact has caused the adoption by 
most of the typewriters of a standard keyboard, so that 
a person can move to one or the other without teaching the 
fingers any important new thing. This has been brought 
about by the necessity of typewriter companies for put- 
ting in a machine which could be utilized because its key- 
board was like the others. It is one thing to convince the 
owner of a machine that the make is good, but quite a 
different thing to convince him and his operator that it 
will pay to learn new habits to run the new machine. This 
example is typical of an indefinite number of situations 
which arise in modem production. It also shows the diffi- 
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culty of comparing the new with the old. Theoretically, 
of course, comparisons are easy. Tests, however, require 
experiment under similar conditions. Here is the old type- 
writer which the operator knows how to use. When can we 
truly say the new one has been fairly tested! Plainly 
not fairly until the new one has been subjected to a simi- 
lar degree of habit, which in the case of the operator must 
consist in the unlearning of one habit and the learning of 
a new habit, or taking a fresh beginner and bringing her 
up on the different machines until she has had similar 
opportunities of testing. And, of course, comparisons of 
one person with another are unfair, because it is a fact 
that we vary tremendously in the speed of our percep- 
tions and motions, and two persons of equal intelligence 
may have variations of 50 to 100 per cent, in speed with 
which they can operate a typewriter. Yet in some other 
phases of activity, the slow may be superior to the speedy. 
Standard Clothes.— Not long ago many workers were 
allowed to bring many of their tools, such, for example, 
as shovels, but the discussion in a previous chapter has 
shown how each kind of shovelling requires a different 
shovel, and if a man brings his own he may easily be 
working at 5, 10, 15, or even 50 per cent, inefficiency, 
which makes the rent an employer pays for the freely- 
contributed shovel exceedingly extravagant — ^perhaps $3 
a week. Similarly the point has been made very em- 
phatically by L. M. Gilbreth and others that the lack of 
standardized clothing for work is often a considerable 
handicap, because we need to have certain freedom of 
motion which certain clothing gives and certain other 
clothing prohibits. Often we need to have it made for the 
purpose of holding various equipment, such as the car- 
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penter'B role, naili^ etc The prediction is made that in 
a shcHTt time we will have standardiied working elofhe% 
even if the employen have to boy them for the worioer, 
just as they now buy shovels rather than let the men 
bring their own, and for the same reason that gain in 
oatpnt will exceed cost Also there is a psychological fac- 
tor; namely, clothing is the sign of the craft and carries 
with it the respect which belongs to the good craftsman. 
At the present time perhaps the most thoroo^ily standard- 
ized clothes are those of the athlete for athletic perform- 
ances, which have been arranged to afford the least pos- 
sible interference. 

Standardization and Accident.— In a woite where c<m- 
ditions have been thoroughly standardized opportunities 
for accidents are, of course, greatly removed, because an 
accident is such a great variation from the standard mo- 
tion that there has been some serious collision. 

Standard Output. — Thousands of persons are often for 
months at a time in constant anxiety as to whether or not 
they are going to be laid off. They do not know whether or 
not their work suits the management. This could scarcely 
be in a plant where thoroughly standardized conditions 
of production have been established, for the reason that 
there would inevitably become a standard quality and a 
standard of what was satisfactory, so that the worker would 
know whether he was or was not up to the efficiency mark. 
If he was, the point first mentioned, namely, peace of 
mind, which is a factor in efficiency, would make any 
decent management let him be sure, so long as the work 
was up to standard, that he was secure so far as the works 
could make him so. Therefore his anxiety need not con- 
cern itself for things within the works, and could only 
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arise from the fear that a general depression or laek of 
prosperity might make it necessary to reduce the output. 
Standardization and Animal Work. — ^Everything that 
has been said about the necessity of standard motions with 
regard to human workers has much more emphatic reason 
for being said in connection with our four-footed brethren. 
It is a waste for a man to have to make decisions and 
evolve his own way of doing things. It is much worse 
for the far less intelligent horse to have to try to adjust 
himself to uncertainties and different ways of doing things. 
Gilbreth has emphasized the great necessity for standard- 
ization to promote horse efficiency. Man should go to the 
animal in a definite and constantly-followed way. Thus 
the man approaches the horse or cow on a certain side and 
does certain things in a certain order. As an example of 
the way animals habituate themselves to this is a fact that 
the ordinary, quiet, peaceful cow, who has been taught, as 
is the habit of American cows, to be milked on her right 
side, will quietly chew her cud and cheerfully give up 
her milk to the milker day after day, for months, but 
if he approaches her on the other side she will kick him. 
There is nothing in the world involved except her habit. 
We have all seen, perhaps, the milkman's delivery horse. 
He knows his streets, what turns to make, knows his houses, 
starts, stops, and, as the driver approaches the wagon, 
starts just as the man lands on the shaft or the steps of 
the wagon in motion. It would take a lot of bother if every 
one of those motions had to be attended to by the man, 
but so long as the round is definite the horse will soon 
learn it, and he becomes an automaton, permitting all his 
effort to go to productive work and doing a surprising 
amount of the driving himself; but if he is treated in 
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various ways he cannot do this^ and he is harassed and 
distressed besides, and horse distress costs just as human 
distress costs. The average user of animals greatly over- 
estimates their intelligence. The great value of the horse 
and mule and ox is not their intelligence^ but their stu- 
pidity. They are dull enough to be our slaves^ and merely 
have sufficient intelligence to be taught a small round of 
habits of great value to us. If they were as intelligent as 
the crafty and rebellious cat, we would get nothing out 
of them except the privilege of looking at them. 

Standard Records.^-After all the vai$ous kinds of 
standardization have been working out in a plant, there 
comes the question of records. Something has been at- 
tained. We wish \o keep it. How shall the record be 
madef It could probably be done by a page of writing, 
but this method is bad, because of the great difficulty of 
writing clearly, not to mention the fact that it takes a 
long while to make the page of writing. If there is any 
better way than tiie written page, it should be followed, 
because of the inaccuracy that a written page involves. It 
is very difficult not to make a cross-eyed sentence, namely, 
one capable of looking two ways, and your written page 
would probably not be clear to one of ten men who read 
it next week, and might be uncertain to the author a year 
hence. Consequently, aside from all questions of time, 
there is a great advantage in some kind of standardized 
page. A set of books, indeed, is a standard record page. 
We have agreed, after much study, that it is best to have 
certain columns with certain names to which certain 
classes of facts go, so that in the end we are able to have 
a snap-shot or cross-section of a certain phase of the en- 
terprise; namely, the financial aspect. But in records of 
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work we have many more things which we need to intro- 
duce to get a similar view. Therefore we fill in blanks, 
perhaps with a list of words and symbols to be checked. 
Thus a big, complicated page permits a man to put in a 
few numbers, apply a rubber stamp, a few checks, and he 
has put down the equivalent of a paragraph of writing, 
and it is better than writing, because it permits of inter- 
pretation in only one way. The blank forms of the modem 
scientifically-operated factory become matters of very 
great importance. While that may look tiresome to those 
of us who do not happen to be interested in such methods, 
it is of the keenest interest to the man who works with 
the problems involved. A new device in bookkeeping will 
easily let a man see twice as much about the condition of 
his plant. So, since the new ruling of paper, the new 
method of recording facts about the conditions of work 
or the cost of work gives a factory manager a new in- 
sight into the cost and other problems of production, the 
improvement of a printed blank form is often a dis- 
covery equal in importance to the improvement of a 
machine, and the improvements in records of the scien- 
tifically-managed factory have had bestowed upon their 
creation hundreds and thousands of hours of high-class 
brain work. The change in a form becomes an event, an 
achievement often of large financial significance. 

Standard Time. — ^After standardization of motion and 
standardization of conditions of production have been 
worked out, we are ready for the final thing in standard- 
ization; namely, standard time. How long does it take 
to do thingsf How long does it take to drive a nail, saw 
ofif a board, shovel up a shovelful of dirt, run a wheel- 
barrow a yard, and so ont The civil and mechanical engi- 
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neers have at their disposal a hand-book which contains 
thousands of facts for ready reference, definite actual facts 
which give them the units of engineering performances. 
How much water will run through a pipef Turn to the 
book. Is it an inch pipe, or two inchesf It makes no dif- 
ference, there is a table which will tell you that an inch 
pipe of a certain length, with certain pressure per square 
inch, will have water going through it a certain number 
of feet per second, and will discharge a certain number of 
gallons per minute. What will a 2 x 4 yellow pine plank 
support! If one foot long, so much; if two feet, so much 
less. What is the breaking strength of a No. 9 wire of 
certain quality T It is there. What force does it take to 
crush or break by twisting or pulling apart concrete t The 
books have there the records of thousands of experiments 
which tell this fact, and the element of safety that should 
be allowed in making the unit, so that a graduate of a 
technical school can take this book and secure from it the 
materials for desigxung an ordinary bridge, and then 
figure up the dimensions and cost of same for building. 
But how long will it take a lot of men to dig a sewer t 
Where are the units! Until recently they did not exist, 
but Mr. Frederick W. Taylor made the prediction that the 
time is coming when we will have a manager's hand-book 
just as we have the engineer's, and that the important 
thing upon which it starts will be the unit times. The 
point is well made that the unit needs to be small. Take, 
for example, the case of loading up a wheelbarrow load 
of sand, wheeling it fifty feet, and dumping it. A man 
with a stop-watch times this operation for many men work- 
ing under fair conditions until he has an average for the 
length of time it takes for the worker to get the shovel 
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into the sand pile and filled, the time it takes to lift the 
shovel up to the wheelbarrow of proper height, the time 
to dump the shovelful of sand, the time to move the shovel 
back to the starting-point. Those are the correct units of 
shovelling sand into a wheelbarrow. When loaded, how 
long does it take to drop the shovel, get the wheelbarrow 
up, and to startT After starting, how long does it take him 
to move a foot or a yard with a loaded wheelbarrow on the 
level T How long to come back with an empty wheelbarrow, 
per foot or per yard f Finally, when these units are satis- 
factorily worked out, they are units like unto the mechan- 
ical or civil engineer's hand-book units. The second job 
which permits the manager to utilize results of this time 
study would be shovelling up and filling a wheel-barrow 
with clay. Much of the work is the same, but there is one 
element of difference ; namely, getting a shovel into a pile 
of clay and getting it filled with a different kind of ma- 
terial. It will require a push or perhaps two pushes into 
the clay. Therefore that element alone differs, unless it is 
sticky and needs to be banged in getting it off. Certainly 
lifting up of the shovel, the rate of emptying, and the 
wheeling are alike. Therefore the standard of sand shovel- 
ling can be utilized in part for the standard of clay shov- 
elling, and we have a demonstration of what is meant by 
the manager's hand-book. 



CHAPTER XIX 
The Waqs Question 

Wages have vexed mankind ever since he stopped keep- 
ing slaves^ and the freer man becomes the greater is the wage 
vexation. 

One of the things in which it is, so far as we know, im- 
possible to lay down a set of standards upon which we can 
agree is the question of wages. I have had a lot of fan 
proposing the following question to classes of undergraduate 
college students^ and to classes of extension school students 
where the men were in business and weiB from twenty to 
fifty years of age. Here is the question: 

Suppose fifty of us city dweUers should happen to be in 
the woods of Maine. We know nothing about woodcraft^ but 
our local hunter guide knows the habits of the moose, knows 
where there is one, but can't get it by himself. However, 
if fifty of us get together and help him, the matter is 
simple. The following device is usually employed in catch- 
ing elephants and some other kinds of big game. The men 
spread out fanlike and beat the bushes of a large expanse, 
gradually converging to a point where a stockade is built, 
and drive the game into the trap. Fifty of us could not 
do it without the expert guide, nor could he do it without 
USL How shall we divide the proceeds? Almost invariably 
the class gives the numbers as follows: expert from one- 
sixteenth to mne-tenths^ I have had one case where a man 
said we should all divide equally and let the guide get the 
sasie as the res:. Bat the fact that the average American 
gives such a wiiely varying share shows that we have no 
uniform cor-eeprion to apply to the simation. Certain types 
cf sceialists say we should all share alike in the results of 
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labor. Others insist with great vehemence that men should 
be paid what they earn, but I dare anybody to show what 
many men in the modem complexity of industry do earn. 
It is eai^ to show what they get But what do I as a col- 
lege professor earn f What does the locomotive engineer at 
the throttle earn; that is to say, what does he produce? 
There is absolutely no way of telling. We can go into enter- 
prises and can agree upon various methods of dividing up 
the proceeds, but after we have made that agreement we 
still have opportunity for a long discussion as to the fair- 
ness of the basis of division. There has, to my knowledge, 
been one very interesting attempt to lay down a basis for 
the division of proceeds. The Karl Zeiss Association of 
Jena, Oermany, was founded by Earl Zeiss and Professor 
Abbe. Abbe was a professor of physics, Zeiss an optician. 
Between them they devised a better method of making glass 
and a better method of grinding it. Their company is mak- 
ing Zeiss lenses, which are in most good microscopes and 
field-glasses — ^in every theatre and every steamship the world 
over. These two idealists concluded they did not want to 
make for themselves big fortunes for the probable damna- 
tion of the next generation of their families. They pre- 
ferred to benefit the community, so entered into an arrange- 
ment whereby the highest paid man in the enterprise should 
receive ten times the wage of the lowest paid. Thus, if the 
ash wheeler got four marks, or $1, Zeiss and Abbe got $10 a 
day. In between were the various degrees of skilled labor 
rewarded at some place between these two figures. The rest 
of the money went to the town in the form of parks, 
bridges, hospitals, libraries, schools, making it a very ad- 
mirable place to live. Now why should they have taken 
ten as the highest? Why not eight, why not twelve, or 
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twenty? It is the basis for a good hot discussion, with 
small possibility of agreement. 

The Other Opportunity. — ^As a matter of fact, we do 
not give men what they earn. We do not treat them all 
alike. We give them, in the main, what they can get else- 
where. Suppose five hundred educated men from an Ameri- 
can college should be dumped down on a splendid island 
in the middle of the Atlantic Ocean off New Jersey, where 
the warm Gulf Stream would give a climate with little 
frost but very open winter. Suppose this island to have 
lots of timber, good coal, waterfalls, iron ore, limestone, 
and half a million acres of gently-rolling fertile plain cov- 
ered with good grass. Suppose each of these men has $5000 
on deposit in New York, but is compelled to live on this 
island the rest of his days. He is free to bring his imme- 
diate family, but the whole group can bring over only out- 
side workers of any sort to the extent of one imported man 
to ten of those present on the island. Further conditions 
of the plan are that the group gets together, forms a 
government, and decides each person shall be free to take 
up 100 acres of coal, 200 acres of timber land, 700 acres 
of grass land. Some of the grass land is underlaid by light 
soil suitable for truck farming. There is a bay with lots 
of oysters and fish, a fishing bank off shore similar to New- 
foundland. They can have entire freedom of importation 
and exportation to the United States, of which our island 
is a part politically. Now, then, what will be your busi- 
ness and what will be the rate of wages in case you need 
to hire somebody! Of course, every man has his thousand 
acres of land, and if you propose that he work for you, 
you must tempt him by wages better than he can earn 
upon his own premises. As sheep and cattle raising are 
industries which require almost no labor but herding and 
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watching of aTiimalB, this island would at once become a 
great sheep ranch, just as has every similar piece of land man 
has got hold of, Arizona, Wyoming, Montana, Australia, 
New Zealand, Argentina, and the rate of wages would be 
high because of the opportunity for man to work for 
himself. 

Proof of this wage condition has been furnished over 
and over again by the conditions prevailing in new coun- 
tries. Perhaps the best of all is the example of Cape Nome, 
where a gold rush found but little gold, and wages at once 
dropped to merely enough to keep men alive. Then all of 
a sudden dissatisfied seekers discovered gold for miles on 
the beach, and everybody could take a pan and make $10 
a day, which promptly became the wages in the restaurants 
and hotels where they had been previously at the subsist- 
ence point. In San Francisco in 1849 one hundred ships 
lay idle in the harbor because the crews had jumped over- 
board, and swum ashore to get $15 a day rather than stay 
by their contracts and take the ships back to New York. 

This matter of abundant resources is really the only 
point of diflference between the United States and Europe. 
We have the people, the language, the laws, ways, churches, 
and society of Europe, but the abundance of land has given 
opportunity which has been interpreted into higher wages. 
The conservation movement aims to maintain this oppor- 
tunity and is therefore perhaps the highest patriotism. 

Suppose this same group of college students should be 

put upon a second island identical with the first island 

mentioned, a few miles from it, but containing only 10,000 

acres. What would be your job and what would be the rate 

of wages T Both would differ and the wages would be much 

less, probably set by the income of fishermen working on 

the off-shore banks. 
13 



CHAPTER XX 

The Payment op Wages 

Hebe is the work, and here is the worker who does it. 
How shall he be paidf The problem is as old as history, 
and as far from solution as many of our other problems. 
It is plain that there should be some ratio between work 
and reward, yet, owing to the variable character of much 
work, it is impossible to pay for it on this output basis. 
Therefore the alternative method of mere time payment 
comes in. One of the accompaniments of the recent move- 
ment toward tiie increase of industrial efficiency has been 
much effort to increase the proportion of work that is to 
be paid for in proportion to output, and then carry it a 
step further and make greater difference in the pay of in- 
dividuals because of differing abilities. 

There are four chief methods of payment of wages; 
namely, day work, piece-work, task work and bonus, and 
differential rate. The first and second of these wage systems 
include the great bulk of industrial effort at the present 
time. The third and fourth are for the most part recent 
introductions, and in the total Uiey amount to but a small 
proportion. It is probably true that the proportion of day 
work is sharing the same fate as unskilled labor; namely, 
decreasing in favor of the second class, piece-work, just as 
the unskilled labor is decreasing in favor of second-class 
labor; namely, the machine tender of intermediate type of 
skill. The third class, task work and bonus, is much less 
common than piece-work, while the differential rate is even 
more rare. These two latter have been brought to the fore 

194 
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in the recent experiments with scientific management One 
of the leading exponents of scientific management, Mr. 
Oantt, asserts that the object of scientific management is 
a task for every one. 

There is little doubt that day work is a very unsatisfac- 
tory method, both from theory and practice, for the rea- 
son that it can give little or no recognition to the fact that 
men are of different values. The attempt to reward A is 
apt to make B dissatisfied. Because of the lack of definite 
measurement of output, B thinks he is as good as A, or 
at least claims that he thinks so, which amounts to almost 
the same thing from the standpoint of diplomacy and re- 
lationship within the works. As an evidence of the weak- 
ness of the system of day work, experiments have shown 
double output with no increase of wages, merely because 
it became known just what every man was doing. By this 
mere turning on of the light or of having knowledge (like 
the force of public sentiment) we produce this 100 per cent, 
increase. This bears a striking resemblance to publicity, 
which has in places been so effective in connection with 
public service or quasi-public corporations. 

Where men are paid by output, but work in gangs and 
the output per man is not measured, the situation is almost 
identical to that prevailing where ordinary day wages are 
paid. The loafer quickly discovers that he is not being paid 
in proportion to what he does. If he loafs, he gets his pro- 
portional share of the whole. If the honest man works hard 
and does twice as much as the loafer, he still gets but an 
equal share of the whole. Therefore every man takes it 
easy to keep from working unrequited. As a good example 
of this condition and its influence, Taylor, in his experi- 
ments at the Bethlehem works, paid each man for his own 
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work at unloading pig iron. But some men left and went 
to Pittsburgh because they heard the ton rate there for un* 
loading was greater. In a month they were back at Bethle- 
hem, because they could make less at Pittsburgh with a 
higher rate than they could at Bethlehem with a lower rate. 
At Pittsburgh eight or ten men worked on a car, and they 
were not paid individually for what they did. Thus they 
all assumed the ordinary loafing gait which day work may 
normally be expected to produce. 

Piece-work and Rate Cutting. — The fact that in day 
wages the individual cannot be rewarded for particular 
e£Sciency tends to drive the best to the standard of the 
lowest, and compels organization as the means of getting 
wages up. In contrast to this, the scientific management 
people have laid much emphasis on the importance of rela- 
tion between output and wage. Piece-work is exactly that 
and it should not be forgotten. The chief thing that is 
the matter with piece-work is the fact that employers will 
cut the rate. 

In the discussion of labor we must recognize the fact 
that it is primarily a problem in human nature. In so 
far as we know, history gives us little reason to antici- 
pate any changes in human nature in any time of which we 
may need to take heed. It seems that one of the things 
with which industry must deal is the propensity of em- 
ployers to cut piece rates at the slightest provocation and 
often to their own detriment. There are several reasons 
for this. One is the inherent desire to get things as cheaply 
as possible, which is ever popping up in ways which make 
man appear almost as a slave driver — ^when he gets the 
chance. The second reason is a certain deep-seated notion 
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of what is proper for a certain kind of man to get or for 
a worker at a certain kind of work to get. 

It simply violates all proprieties of the employing mind 
for a man who has been getting $2.25 to suddenly get $4 
or $5. He must be cut down, so the rate is cut. This amounts 
to a premium upon loafing and deception, so the man hides 
his powers of production and the plant runs along with 
only a partial output. An astonishing and almost ludicrous 
case of this has come to my personal knowledge from a 
plant making a very well-known patented machine. There 
was a room in which a number of metal finishers took a 
certain piece of metal and ground it for a finished process, 
making $2.25 to $3 a day on piece-work. One Monday 
morning a Russian entered the room and by dexterous 
motions began to whirl off finished pieces at a most aston- 
ishing rate. By ten o'clock the men were begging him to 
slow up, by noon they were working on him in twos and 
threes. But he did not hear. By Monday night he had 
earned $8. All day Tuesday the process of persuading him 
continued, with no results. And what do you suppose hap- 
pened to himt On Wednesday night he was called into 
the office, paid $25 for three days' work, and discharged. 
The spectacle of a man making $8 a day was one that the 
company could not stand, although it was a manifest reduc- 
tion of the cost per piece to the company. What better ob- 
ject lesson, what better incentive to ''soldiering" could 
workmen have than thatt 

A Premium cm Loafing. — This episode is typical in its 
main aspect of tens of thousands that have occurred in the 
shops of America and other countries. It amounts to one 
of the most effective possible premiums on loafing, and it is 
done hy employers. By its effect thousands, perhaps millions. 
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of workmen know that if they speed up and increase their 
output 50 to 100 per cent., as they often can, they will not 
be allowed a 50 or 100 per cent, increase in wages, although 
it is one of the most easily demonstrable things to show 
that this increasing of output by the machines is a reduc- 
tion in the cost of manufacture. The great stumbling-block 
here is the notion that a man in a certain kind of work 
should not get more than a certain amount of money. 

Workmen are not fools, cut the rate on them once and 
you have made them **soldierers" for life. The clearness 
with which this is recognized and acted upon even by af)- 
prentices who are working in factories in connection with 
their school work really causes one who looks at it from the 
outside to wonder why rational persons can have let them- 
selves bring such a situation to pass. 

This reward on loafing has produced the situation which 
Mr. Taylor calls ** systematic soldiering," in which the man 
is very carefully nursing his job, deceiving the management, 
keeping his output down because he knoWs that if he speeds 
up he will be penalized by being compelled to keep the 
rate up and take his old, or approximately his old, wage. 

Proper Rate Cutting. — The condemnation of piece-rate 
cutting does not necessarily imply that piece rates can 
never be changed under good management, but in an in- 
dustrial situation like that of the present, in which we 
have a general risiag standard of prices, the piece rate 
cannot be lowered unless the management has made im- 
provements of some sort in machinery or method which per- 
mit the worker to get an increase of total daily wage at 
the same time that the management gets an increase of 
total daily output. In other words, they practically divide 
between them this new thing they get, namely, increased 
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outpnty which, while it may all be dne to the new machine 
and to no increased effort on the part of the worker, 
iSy nevertheless, a joint product, pi^chologically speaking, 
and must be so treated. In this respect Mr. Taylor, when 
engaged in work in the Midvale Steel Works in the process 
of the evolution of his new methods of management, reduced 
the rate on certain pieces of lathe work from 50 to 35 cent& 
At the same time he had made improvements in the lathes 
and methods of running them whereby a man could in- 
crease his daily output from five to ten pieces and his wages 
from $2.50 to $5.50. 

Time Study and "Soldiering/'— ''Soldiering" is pos- 
sible chiefly because the average American manufacturer 
does not know how much work a man can do or how much a 
machiine can do. It is partly due to skilful deception by 
the worker, and partly due to the fact that our industrial 
QTstem is so new that we have not yet got acquainted with 
its elements. 

A man cannot ''soldier" like this if the management 
really knows how much a man and a machine could and 
should do. This requires time study of work so that we can 
have standards. When it comes to simple matters like walk- 
ing down the road, a man cannot fool another man much. 
We know three miles an hour is a good gait, four miles is 
fast, five miles is virtually impossible, two and one-half 
loafing slow. Therefore somewhere between three and four 
miles per hour is to be expected, depending upon local con- 
ditions. That has been the result of a time study. 

Now, by time study, Mr. Taylor would gain that same 
definite knowledge of what fair human effort should produce 
all the way through the works, so that the management 
may know when people are loafing at work just as surely 
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as they would know when they are loafing at walking. This 
makes possible a different type of wage payment which is 
really a modification of the piece-work qnErtiem. It is task 
^ work, in which a person is to do in a certain time a certain 
amount of work. As an inducement to men to do these 
tasks^a bonus is given, so that we have a wage payment called 
''task work and bonus." 

Task Work and Bonus.— The idea of a definite task 
bears a strong relation to one of the great facts of human 
nature. We seem to like to have a definite object for our 
activities. Thus the average person dislikes a gymnasium 
for merely taking exercise for exercise's sake, while nearly 
everybody likes games which make effort for the achieve- 
ment of some definite though economically useless task. 
Thus men who abominate a mere walk love to play golf, 
because with every shot, with the attainment of every hole, 
with the attainment of a complete round they have always 
a task, and they do it with as few shots as possible, or less 
than some previous record or some definite self-assigned 
standard. Schools the world over have discovered that study 
is best promoted by short, definite tasks. Factory work is 
like school work in this respect. It is a fact that in industry 
the shorter the task the easier it is to attain it ; not a week, 
or a day, or a half -day, or a whole job, but the parts of the 
various jobs, so that as weak human nature tends to fall 
behind, the man is always prodded by the task idea for the 
attainment of some definite unit in the assigned time. 
Thus, while he might fall down on an hour's job, if it has 
five parts, each of which has to be done in twelve minutes^ 
he can keep himself up to the standard, for this ability to 
keep up to a task, and a long task, is one of the important 
measures of civilization.. Civilized man can wait^ * 



THE PAYMENT OF WAGES 801 

endure and get a surplus. The less civilized man, as the 
tropic denizen, cannot do this, and so, instead of getting a 
surplus and capital and advancing, he spends what he 
gets and maintains his level. This endurance of the norfli-. 
em man, rather than the tropic, is not a measure of inher- 
ent virtue. It is a measure of the fact that the eold nofrOk- 
em environment has made it necessary for the mm of file 
north to be able to endure and wait, whereas Ae min of die 
south has been able always to find Nature's Bopply of 
at hand. 

How shall this task idea be utilized t 
The Towne-Halsey System of Payment One 
to utilize the task idea and at the same time get 
the ridiculous loafing that results from 
ing, ' ' is the interesting compromise eystem of 
known as the Towne-Halsey system. In it 
agreed-upon rate of pay for a given piece of wmk, wiasiL of 
course, involves decision as to the f roper •m*>ift of taw^. x, 
should take. Secondly, there is a diviaon lustmtxm H^ 
employer and the worker of the advaotage viiki rmaa^ 
in the worker getting the work done in km limm 4ie ^iJMfifi 
time. 

The Towne-Halsey plan consists in rrrm \ Tm^^ ^ mut^ 
est time in which a job has been doot, tmi <»Wy ^^ ^ ^ 
standard. If the workman sooeeeds in img -Sbt m xl ^ 
shorter time, he is still paid his saae wa^B ytr igtns' iixr 
the time he works on the job, and, in •^■^^♦pi ff m rn»a. t 
premium for huui^ worked faster, tmmtia^ ^ ism. ^'juntr 
quarter toqg^^^M diffeivnee ktovcs &( -i^^ 
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cases. The difference between tliis system and ordinary 
piece work is that the workman on piece work gets the 
whole of the difference between the actual time of a job and 
the standard time, while, under the Towne-Halsey plan, 
he gets only a fraction of this difference. 

It is not unusual to hear the Towne-Halsey plan referred 
to as practically the same as piece work. This is far from 
the truth, for, while the difference between the two does 
not appear to a casual observer to be great, and the general 
principles of the two seem to be the same, still, we all know 
that success or failure in many cases hinges upon small 
differences. 

After this i^ystem has been in operation for a year or 
two, if no cuts in prices have been made, the tendency of 
the men to ^'soldier" on that portion of the work which is 
being done under the system is diminished, although it does 
not entirely cease. On the other hand, the tendency of the 
men to ' 'soldier " on new work which is started, and on such 
portions as are still done on day work, is even greater under 
the Towne-Halsey plan than under piece work. 

To illustrate : Workmen, like the rest of mankind, are 
more strongly influenced by object lessons than by theories. 
The effect on men of such an object lesson as the following 
will be apparent. Suppose that two men are at work by 
the day and receive the same pay, say twenty cents per 
hour : Smart and Honest. Each of these men is given a new 
piece of work, which could be done in one hour. Smart 
does his job in four hours (and it is by no means unusual 
for men to ' ' soldier ' ' to this extent) . Honest does his in one 
and one-half hours. 

Now, when these two jobs start on this basis under the 
Towne-Halsey plan and are ultimately done in one hour 
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eachy Smart receives for his job 20 cents per hour -f & 
premium of 60/3 = 20 cents = a total of 40 cents. Honest 
receives for his job 20 cents per hour -j- a premium of 10/3 
= Sj^ centS'=.a total of 23y^ cents. 

Most of the men in the shop will follow the example of 
Smart, rather than that of Honest, and will ''soldier" to 
the extent of three or four hundred per cent., if allowed to 
do so. (P. W. Taylor, ''Shop Management'') 

The Towne-Halsey system shares with ordinary piece 
work, then, the greatest evil of the latter, namely, that its 
very foundation rests upon deceit, and under both of these 
systems there is necessarily, as we have seen, a great lack of 
justice and equality in the starting-point of different jobs. 

The chief advantage claimed for the Towne-Halsey sys- 
tem is that it greatly reduces the temptation of the manage- 
ment to cut the rate. The gross injustice and inaccuracy of 
its beginning are, of course, largely obviated by careful and 
accurate time study, which was one of Mr. Taylor's great 
contributions. By time study he removed most of the uncer- 
tainty, and was enabled to get a much more definite task 
and give a clean-cut basis for a Qrstem of wage payment 
called ' ' task work and bonua ' ' 

The Diffictdty of Task Setting. — ^Here is a plant work- 
ing on task work and bonus. The management says to the 
workers : ' ' Here are these machines and this material You 
must do so much for a fair day's work. On its completion 
you will receive your day 's wage, plus something — ^a bonus. ' ' 
At once this gives to the management a great responsibility : 
namely, the fair decision of what is a task. This cannot 
perhaps be better illustrated than by the details of task set- 
ting by Mr. Taylor, Mr. Gantt and others, when they applied 
it to shovelling of raw materials in the Bethlehem yards. 
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They liad men shovelliiig pea coal, rice coal, bitominous 
coal) coke, sand, loam and iron ore of several varieties. 
Now, then, what is a fair day 's shovelling for a man T They 
found the kind of shovel the men brought into the works 
would hold 3^ pounds of rice coal as a man unloaded one 
car, or 39 pounds of Mesaba iron ore in the next car. 
Plainly, both of these figures could not be at the point of 
maximum efficiency. Did any contractor know what was 
the proper amount for a shovelful T He did not. Did any 
foreman know! He did not. Consequently Mr. Taylor 
took two good men, gave them double pay to obey orders and 
do a good day 's work. Then he put them at shovelling iron 
ore and cut off the point of the shovel, so that it held 38 
pounds. He let the men work all day, keeping exact record 
of the amount moved and the number of shovelfuls handled. 
The next day the shovel was cut to hold 34 pounds, with an 
increase in output; the next day, to 30 pounds, with still 
an increase ; the next day, 26 pounds, with still an increase. 
At 22 there was still an increase, and at 20 it showed a 
decrease. At 18 there was a still further decrease. Care- 
ful testing showed that 21^ was the amount of shovel weight 
for the average strong man to reach the maximum of 
shovelling. The question was, what kind of shovel would 
hold 21^ pounds of each of the various kinds of materials! 
This study of the art of shovelling loose materials in this 
particular steel works required the service of educated 
experts for a year, and resulted in the building of a shovel 
house, where they kept ten different kinds of shovels for 
ten kinds of work. This experiment admirably shows that 
the man who can do the work, almost necessarily does not 
know the best way to do the work. If task setting with a 
shovel is so difficult, how about the machine which has about 
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a dozen variables, including ttie question of the angle of the 
cutting part, the angle of its edge, the depth of the cut, the 
speed of the cut, etc. T How many combinaticms are possible 
in nine variablesT The number is 1x2x3x4x5x6x7 
X 8 X 9. Upon working this out you will get the number 
of possible combinations — 416,880. Thus, a machine is 
actually capable of being set many thousand ways. Does 
the workman know the best oneT Manifestly, he cannot 
know it, although he might stumble on it once every few 
years. Experiment, however, can develop definite instruc- 
tions for each particular kind of machine in the machino 
shop. 

Determination of a best feed and speed for cutting 
metals looks simple, but Mr. Taylor and others made 50,000 
recorded experiments and many more unrecorded to get 
scientific knowledge on this point. They spent a fortune 
doing it. These examples perhaps serve to illustrate the 
fact that the setting of definite tasks at the best rate of effi- 
ciency for man and machine is not as simple as it may look. 
Apparently running a loom looks as though it might be an 
exception, yet Mr. Gantt gives record of a plant that thought 
it was ready to establish tasks. They put one weaver at it. 
The first day there was a failure. The next eleven days were 
spent by the management in tinkering, studying, getting the 
bobbins filled properly, and everything about the machine 
arranged so that it would be uniform and standardized, so 
that they could in fairness tell a worker this was his task, 
a fair task, and he could do it. Then he did it, and the 
weaving-room went over gradually to task work and bonus. 

Mutuality of Interest. — Once the task idea is put upon 
the workman, he has a come-back in case of failure to make 
the task. **Why,'' he says, ''it is the management's fault. 
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Something isn't rigbt." It mnst be shown, of coursey that 
everything is right. The study of method and prescription 
of method means that there are definite instructions around, 
so that a practical part of the task idea becomes the 
creation of the instruction card. There also tends to be a 
very new point of view between the instructor-foreman 
and his workers and the old type of foreman who had no 
direct interest in output. The task-work foreman, if prop- 
erly connected with his job, has as his task the fact that the 
workers under him make their bonuses. Here are the ten 
men working. At three o'clock it becomes evident that one 
of them is in danger of TniFwing his bonus. The foreman is 
also going to miss his 5 cents a day for this tenth worker, 
and, further, is going to miss 50 cents a day extra that 
he gets when all of his men make their bonuses. Therefore, 
he has 55 cents at stake. By the old-fashioned way he 
had nothing at stake. Manifestly, therefore, he might 
abuse, try to drive and coerce worker No. 10, if he bothered 
him at all. Now, however, he has 55 cents interest in 
worker No. 10 's efficiency, and worker No. 10 has his bonus. 
They are partners. Instead of the abusive driver, we tend 
to get the helpful teacher. 

Investigation of Failures. — One of the important parts 
of the task system is the prompt investigation of every fail- 
ure to win bonuses. This keeps the management constantly 
in touch with conditions and on its mettle to keep things up 
to working order. This tends strongly to throw the idea of 
task into the management as well as into the workers. All 
are alike bound up together, and there are few things that 
can get the works into unity more thoroughly than this. 
This fact tends also to explain the cause of a great objection 
to the task system. The idea that the chief objection lies 
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with the workers is often not correct. It is more often 
raised by foremen and the ' ' higher-ups. ' ' This is esfpecially 
the case where a lot of '' higher-ups" have got their jobs 
through ^'pull" and inheritance, rather than merit. Once 
the task i^stem is well applied in a plant, it is impossible to 
keep it out of even the top ranks, and everybody has his 
task. A definite test may be an awfully unpleasant thing 
for the young man of forty, who got his job because he hap- 
pened to be somebody's son. 

The Expert and the Taskw — ^The difference between 
expert work and standardized work is the fact that one can, 
the other cannot be reduced to written instructions. If 
work is capable of being reduced to a definite instruction, 
it is no longer expert work. It is skilled work. Expert 
work, however, is so vague or indefinite or refined in its 
execution that it defies accurate description. Such, for 
example, is the work of the surgeon, the great operator. 
He can have the patient on a table, surround himself with 
other surgeons, and show just how it is done, not only 
tell, but also show, and still there is so much difference be- 
tween success and failure, so accurate must be the stroke, 
so light the hand, and so quick the eye, that the master 
operator is left in a class by himself. 

To go back to the industrial works — ^it is true that a 
large proportion of the work called expert is capable of 
being reduced to standards by the application of careful 
study and description, and the expert constantly sees him- 
self menaced by the danger of seeing his skill reduced to 
an instruction card and himself perhaps replaced. Here 
is one of the big causes of objection to task work, with its 
implications of careful and thorough standards. 
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C<mdition of Machines. — The fact that the worker has 
a direct interest in the output and amount of output means 
that, instead of the machine being the responsibility of the 
management, it becomes the responsibilty of the woii:er, 
and tends therefore to be much better cared for. 

Go Slow in Making the Change to Task Work.— One 
of the great difficulties in the installing of such reorganiza- 
tion into industrial works is the great desire of everybody 
to make it go too fast It has been quite generally found 
impossible to keep superintendents from pushing it faster 
than it could go, until failures taught them. The reasons 
for going slow are several. 

First, the difficulty of actually attaining standard con- 
ditions. 

Second, the difficulty of setting a task that is a fair task. 

Third, the psychological resistance to change. We are 
creatures of habit. With one hundred workers in a plant, 
the mere knowledge that there is going to be a change tends 
to produce a feeling of resistance. If there is an attempt 
made to put a large proportion of these people upon new 
methods at once, this resistance can rarely be overcome. 
Sometimes it takes days or weeks to get even one person 
started. Then gradually another and another will come in, 
perhaps only after difficult persuasion. Then a little later 
on, when a considerable proportion of workers are on the new 
system and getting more pay, it becomes the style or the 
fashion of the works. * * The fashion ' ' of the works is a very 
important factor. It shows the interesting results that in 
the beginning of the task system in a textile mill, it took a 
girl a long while to learn the new method. In the end, after 
it had become the style, it took them a far shorter time to 
learn — another illustration of the point which we are ever 
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tending to forget in this saper-mechanical epoch, that, after 
all, folks are human beings^ and that, despite all our new 
machines, systems, devices and equipment, there is a very 
large element of pqrchology, or human nature, and that it 
ynll always be with us. 

Differential iRate.— In ibis application of the task idea 
through the differential rate, Mr. Taylor may be said to have 
applied a push and pull to the workmen. Task work and a 
bonus may properly be called a pulL The bonus is a pull 
to the workman to make more than a given task. The dif- 
ferential rate part of it, however, gets in the pull very effec- 
tively by giving the man a high rate in case of success in 
making the task, and a pull in the form of a low rate in case 
of failure. For example, if the task is ten pieces per day at 
30 cents each, the workman who gets eleven will receive 30 
cents each for the first ten and some agreed-upon bonus for 
the eleventh. But the man who gets nine will receive a 
rate of 27 cents each for each piece that he makes. Here, 
manifestly, is a strong stimulus to make him keep up to the 
standard. 

Only Two Kinds of Pay.— Some careful analysis of 
the .Towne-Halsey qrstem, the task and bonus qrstem, the 
differential-rate qrstem and all the rest of the bonus systems 
will show that, after all, they are but modifications of the 
piece rate, in which the management does not give the 
worker the full rate for all of his output. Perhaps they are 
but transitional methods^ and as our industry becomes older 
and more established and static, we will have an increasing 
tendency toward the plain piece rate, which really gives 
the worker 100 per cent, bonus. However, the insistence 
upon a certain standard or task per day is entirely fair, 
particularly when overhead charges are counted. Heat, 
14 
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lighty floor space, power, interest, depreciation and many 
incidental elements that combine to keep the maohine 
before the worker and make what we call overhead charge — 
these are reduced by full production and increased by slow 
production, and on that basis alone there are adequate 
grounds for the use of the task idea in the most thoroughly- 
established industry, such as the English cotton spinning 
industry (which will be discussed more fully later). In 
this way a differential rate might be used to penalize plain 
inefficiency in a worker, or, better yet, to prevent a tendency 
toward inefficiency from coming to the surface. 



CHAPTER XXI 
The Contbol of the Working Force 

Hebe there are a thx>Tisand men engaged in the many 
plicated tasks which result in the production of a reaper, 
or an automobile, or a whole line of machinery, or any other 
factory product or products. How is authority divided 
among these men that they may be adequately managed for 
the purpose in hand f 

There are two general types of management^ sometimea 
spoken of as line and staff, both of wMch can be seen in an 
army. So far as fighting is concerned, the general gives 
orders to the colonel, the colonel to the major, the major to 
the captain, the captain to the corporal, and the corporal to 
the individual men under his command. This authority 
is delegated in a direct line. Each man is responsible to 
the man above him and to him only. At the same time 
there is in this army another type of organization, com- 
monly called the staff. iWith regard to the fighting, the 
private is subject to the corporal, but with regard to his 
food, he is responsible to the commissary department. It 
feeds him. When he is sick, he is responsible to the medical 
department. It attends to his health. When he crosses a 
river, it is on pontoon bridges that have been built by the 
engineering corps. There are several departments in this 
army, each having more or less authority over the private 
soldier. Within each department— the engineering corps, 
or the commissary, or the medical division — ^there is again 
a complete organization of authority on the line type. 

The Hilitary Factory. — ^Factory organizers of the old 
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school have been mncli in the habit of having their authority 
run on the strictly military or line plan, with the grouping 
of many Mnds of authority in one man. It looks very 
simple to see a foreman with ten men under him who are 
rcEfponsible to him for everything. It is simple in its exter- 
nal form, but when we analyze the task that this foreman 
must live up to we see that the fidmplicity is only in the 
appearance. In fact, his joh is very complicated. Witness 
its description by Mr. Frederick W. Taylor: 

First* — ^He must be a good machinist — and tliis alone calls for 
years of special training, and limits tiie choice to a ctHnparatively 
smaU class of men. 

Second. — He must be able to read drawings readily, and have suf- 
ficient imagination to see the work in its finished state clearly before 
him. This calls for at least a certain amount of brains and education. 

Third. — ^He must plan ahead and see that the right jigs, clamps 
and appliances, as weU as proper cutting tools, are on hand, and are 
used to set the work correctly in the machine and cut the metal at the 
right speed and feed. This calls for the ability to concentrate the 
mind upon a multitude of small details, and take pains with little, 
uninteresting things. 

Fourth, — ^He must see that each man keeps his machine clean and 
in good order. This calls for the example of a man who is naturally 
neat and orderly himself. 

Fifth, — ^He must see that each man turns out work of the proper 
quality. This calls for the conserrative judgment and the honesty, 
which are the qualities of a good inspector. 

Siwth, — ^He must see that the men imder him work steadily and 
fast. To accomplish this he should himself be a hustler, a man of 
energy, ready to pitch in and infuse life into his men by working 
faster than they do, and this quality is rarely combined with the 
painstaking care, the neatness and the conservative judgment 
demanded as the third, fourth and fifth requirements of a gang boss. 

Seventh, — ^He must constantly look ahead over the whole field of 
work and see that the parts go to the machines in their proper 
sequence, and that the right job gets to each machine. 

Eighth. — He must, at least in a general way, supervise the time- 
keeping and fix piece-work rates. 
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Both the seventh and eighth duties call for a certain amount 
of clerical work and ability, and this class of work is almost always 
repugnant to the man suited to active executive work, and difficult for 
him to do; and the rate-fixing alone requires the whole time and care- 
ful study of a man especially suited to its minute details. 

2fintK — ^He must discipline the men under him, and readjust 
their wages; and these duties call for judgment, tact, and judicial 
fairness. 

It is evident, then, that the duties which the ordinary gang boss 
is called upon to perform would demand of him a large proportion of 
the nine attributes mentioned above; and if such a man could be 
found, he should be made manager or superintendent of a works, 
instead of gang boss.* 

In addition to being very complex and difficult, the f ore- 
man 's job has a very close resemblance to some of the things 
which in government we have for generations fought about| 
and' in which we have long since triumphed over the old 
idea. English and American history was made up for cen- 
turies with the struggle of man to get the responsibility of 
government divided so that the same man was not judge, 
jury, executioner, and often the one offended against Thus 
the English yeoman, after centuries of struggle, got a jury 
of his peers to stand between him and his lord and give him 
a square deaL Yet here in the factory we have recon- 
structed in industry the old tryanny. Offence must often 
be offence against the foreman. He decides what the pen- 
alty is and levies it with all the arbitrary authority of the 
old-time lord, subject always to the temptation to use the 
unjust and oppressive method of the old system. This is 
unfair as a human relationship, but the new point of view 
is that it is also apt to be quite unprofitable from the stand- 
point of the works. 

*Paper No. 1003, p. 1380, American Sociefy of Mecbanical 
Engineers. 
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Under the military system of management, wliereby one 
man has practically the whole thing, we get a job so com- 
plex that it violates the four great roles for efficient work 
as laid down by Mr. Taylor: 

Fir9t. — ^A large daily task. 

Each man in the establishment, high or low, should daily have a 
dearly-defined task laid out before him. This task should not in the 
least degree be vague nor indefinite, but should be circumscribed care- 
fully and completely, and should not be easy to accomplish* 
Second, — Standard conditions. 

Each man's task should call for a day's work, and at the 
same time the workman should be given such conditions and appliances 
as will enable him to accomplish his task with certainty. 
Third, — ^High pay for success. 

He should be sure of large pay when he accomplishes his task. 
Fourth, — ^Loss in case of failure. 

When he fails he should be sure that sooner or later he will be the 
loser by it.* 

Mr. Taylor pays his respects to the military system as 
a source of confusion in the following words: 

Under the military type of organization^ the foreman is held 
responsible for the successful running of the entire shop^ and when we 
measure his duties by the standard of the four leading principles of 
management above referred to^ it becomes apparent that in his case 
these conditions are as far as possible from being fulfilled. 

The first of the four leading principles in management calls for a 
"clearly defined and circumscribed task." Evidently the foreman's 
duties are in no way clearly circumscribed. It is left each day 
entirely to his judgment what small part of the mass of duties before 
him it is most important for him to attend to, and he staggers along 
under this fraction of work for which he is responsible, leaving the 
balance to be done in many cases as the gang bosses and workmen 
see fit. 

The second principle calls for "such conditions that the daily 
task can always be accomplished." The conditions in his case are 

*Paper No. 1003, p. 1368, American Society of Mechanical 
Engineers. 
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always such that it is impossible for him to do it all, and he never 
even makes a pretense of fulfiUinig his entire task. 

The third and fourth principles call for high pay in case the task 
is successfully done, and low pay in case of failure. 

The failure to realize the first two conditions, however, renders 
the application of the last two out of the question. The foreman usu- 
ally endeavors to lighten his burdens by delegating his duties to the 
various assistant foremen or gang bosses in charge of lathes, planers, 
milling machines, vise work, etc. Each of these men is then called 
upon to perform duties of almost as great variety as those of the 
foreman himself. The difficulty of obtaining in one man the variety of 
special information, and the different mental and moral qualities neces- 
sary to perform all of the duties demanded of these men has been 
clearly summarized as follows: 

These nine qualities go to make up a well-rounded man: 

Brains. 

Education. 

Special or technical knowledge; manual dexterity or strength. 

Tact. 

Energy. 

Grit. 

Honesty. 

Judgment or common sense. 

Good health. 
Plenty of men who possess only three of the above qualities can 
be hired at any time for laborers' wages. Add four of these qualities 
together and you get a higher-priced man. The man combining five 
of these qualities begins to be hard to find, and those with six, seven, 
and eight are almost impossible to get.* 

The Division of Labor. — Mr. Taylor gets out of this 
dilemma of the demand for genius by a very revolutionary 
and yet a very simple means. It is revolutionary because of 
newness to this phase of factory work, simple because of 
its antiquity, being nothing more nor less than one more 
application of the century-old idea of the division of labor. 
Modem industry began by an enlargement of the division 

•Paper No. 1003, pp. 1388-9, American Society of Mechanical 
Engineers. 
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of labor. Partly by that means has the great increase in 
production of the last century come about. Theref ore, we 
see the soundness of Mr. Taylor's plan of subdividing the 
work of this apparently simple task of the foreman of the 
military type, who is the complete and only boss of the men 
under him. He calls it functional foremanship, and in his 
ideal factory, instead of haying a man responsible to one 
boss, he is responsible to eight bosses or foremen, who divide 
up the task and thereby increase the efficiency of its opera- 
tion. 

The Planning Department— The first great break he 
makes is in separating tiie actual physical work and the 
plan of the work. He tells how this matter was driven 
sharply into his mind by witnessing an earnest discussion 
on the floor of a machine shop between the foreman, super- 
intendent of the works, one or two skilled workmen and a 
draftsman. They spent an hour marking up an engine 
cylinder with chalk, making diagrams on the floor, and set- 
tling a matter of work planning which should have been 
settled elsewhere in less time and with no cessation of work. 
The idea of a planning department tends to be a bit revolu- 
tionary to persons who have not thought of it, but the rea- 
soning is sound. The planning must be done somewhere. 
iWhy should workers stop their work to plan f The tasks of 
working and planning are entirely different, and it fits 
exactly into the whole idea of division of labor that the 
planning should be done by one man and the working 
should be done by another. Accordingly, the planning is 
carried off to a department which has almost identical rela- 
tions to the work that the drafting-room has. Owing to 
the special nature of the making of drawings, there has 
been no temptation to ruin that work by combining it with 
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the work of machines, and so we have long had drafting- 
rooms. Here the designs as called for by orders, and con- 
verted into specifications for the designing department, are 
by the draftsmen converted into the forms of drawings and 
blue-prints. Instead, however, of handing the drawings 
and blue-prints to the shop foreman, for him to pause over, 
think about, and plan about, they go next to the planning- 
room, where they are carried on one step further. In this 
new department they are reduced to definite instructions 
for the actual producer, so that when the workman comes 
to a certain piece of work he has an instruction card, which 
readily tells him what to do. This matter of the planning 
department of a works is very much like the general staff 
of an army. The general staff makes plans for the mili- 
tary work that may be undertaken. Thus, the (German 
generals, who started toward Paris in October, 1914, were 
not bui^ planning any campaigns. The campaigns had 
been planned for a dozen years, perhaps for fifty. These 
plans had been worked out with the greatest care, and often 
by a group of men doing nothing else for years. When the 
time to fight arrived the plans were taken and executed 
without question by men who, while familiar with the plans, 
may have had nothing to do with their making. 

In this connection there is a well-known story of Yon 
Moltke, the great campaign planner {%. e., field marshal) of 
1870. It is related that some one had an appointment with 
him on a certain day, which happened to be the day after 
the declaration of the war with France. It was an important 
engagement for the civilian, and, while he had no idea he 
would get to see Yon Moltke at all, he thought he would try. 
He expected to find him in the midst of a great hub-bub of 
rushing orderlies and waiting generals, and struggling with 
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more work than ten men could do. Instead, he was ushered 
at once into the presence of the marshal, who sat alone in 
a big office, smoking a cigar and reading a novel. His gen- 
erals and orderlies were far away carrying out plans that 
were as thoroughly matured as a printed railroad ticket. 
A railroad ticket and a railroad time-table are high models 
of planned operation. That is the ideal of the machine 
shop, when the planning department is working properly. 

The planning department has thiree types of work : first, 
that of the instruction card man, who prepares instruction 
cards for the workers. Here comes from the designing-room 
a bunch of blue-prints calling for certain machines or 
groups of machines. The next form which this order takes 
is a collection of instruction cards, each of which calls for a 
certain part. How does the workman know what to dof 
The instruction card tells him to take a certain piece of 
material, certain tools, set them a certain way, cut to a cer- 
tain depth, run the machine at certain speeds. With the 
instruction card he knows what to do. 

The second group of workers in the planning depart- 
ment is the route clerks, or order-of-work clerks. They take 
these instruction cards and deal out the work to the man and 
to the machine, so that when each man comes to his machine 
there is a list of work that he is to do or that the machine is 
to do. 

Thirdly, the cost and time clerks see that the necessary 
records of men and jobs are kept, so that pay and cost mat- 
ters can be kept straight. 

The Factory Bosses. — The three-functional foremen 
of the planning department have little to do with the man 
at the machine, but it is plain that they prepare things for 
him, and any of them may come to settle uncertain points 
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in an instruction card. However, five men regularly come 
into personal contact with the man at the machine. 

Fir9t — The gang hosa has charge of the preparation of all work up 
to the time that the piece is set in the machine. It is his duty to 
see that every man under him has at all times at least one piece of 
work at his machine, with all the jibs, templets, drawings, driving 
mechanism, sling chains, etc., ready to go into his machine as soon 
as the piece he is actually working on is done. The gang boss must 
show his men how to set their work in their machines in the quickest 
time, and see that they do it. He is responsible for the work being 
accurately and quickly set^ and should be not only able but willing 
to pitch in himself and show the men how to set the work in record 
time. 

Second. — ^The speed boss must see that the proper cutting tools are 
used for each piece of work, that the work is properly driven, that 
the cuts are started in the right part of the piece, and that the best 
speeds and feeds of cut are used. His work begins only after the 
piece is in the lathe or planer, and ends when the actual machining 
ends. The speed boss must not only advise his men how best to do 
this work, but he must see that they do it in the quickest time, and 
that they use the speeds and feeds and depth of cut as directed on 
the instruction card. In many cases he is called upon to demonstrate 
that the work can be done in the specified time by doing it himself 
in the presence of his men. 

Third, — ^The inspector is responsible for the quality of the work, 
and both the workmen and speed bosses must see that the work is all 
finished to suit him. This man can, of course, do his work best if he. 
is a master of the art of finishing work both well and quickly. 

Fourth. — ^The repair boss sees that each workman keeps his 
machine clean, free from rust and scratches, and that he oils and 
treats it properly, and that all of the standards established for the 
care and maintenance of the machines and their accessories are rigidly 
maintained, such as care of belts and shifters, cleanliness of floor 
around machines, and orderly piling and disposition of work.* 

The eighth of the functional foremen, and the fifth and 
last of those regularly in contact with the men, is the dis- 

*Paper No. 1003, p. 1392, American Society of Mechanical 
Engineers. 
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ciplinarian. Instead of letting each foreman settle his own 
matters of discipline, with the necessary confusion of f act» 
feeling and prejudice which arise, here is a man who keeps 
such matters straight, a kind of works policeman, or, better 
still, a works judge. It does not make much difference to 
him if Pat, the workman, is an Orangeman, and Mike, his 
immediate foreman, is the other kind of an Irishman, 
although this fact between these two men might work into a 
considerable possibility of friction, if they rub against each 
oiher hour after hour, day after day. He sees them so 
little that the opportunities of friction are removed, and 
then, too, since it is his job to settle differences, he is the 
kind of man who can work at the matter judiciously. 
Furthermore, it is his task to keep records so that every man 
is really known. In time the collections on his cards give a 
(Considerable history of each worker. A good disciplinarian 
can answer questions concerning a man's desirabiUty for 
promotion, and do the disciplinary work far better than 
fiQuld fifty foremen in different parts of the plant. 

The Advantages of Functional Foremen. — The great 
advantage of the functional foremen is the well-known 
advantage of the division of labor. The task is easier to 
learn, it takes less time, and, because of its greater sim- 
plicity, greater speed and efl^ciency can be obtained, but, 
above all, great emphasis should be laid upon the point 
brought out in Mr. Taylor's presentation of the nine quali- 
ties of the worker. The ideal military foreman with ten 
men under him has the demand for qualities almost great 
enough to make him a factory superintendent. When his 
job is divided up among eight men, it becomes at once 
vastly easier to find men with proper combinations of 
qualities. They do not need to be nine-quality men. Two 
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qualitieSi three qualities^ four qualities^ five, or fix, sofSce. 
That rare genius who has the nine qualities can go ahead 
and be a railroad president or factory superintendent or 
fill some other of the places that require a very peculiar 
kind of man. The old-fashioned military foreman is a little 
like the successful operator of a hen farm. There's a lot 
of money in hens^ as you can easily find out by multiplying 
the profits of one hen by thousands or ten thousands, but 
the vast amount of detail in hen farming is such that the 
man who can operate a ten-thousand hen plant can also 
operate a railroad and make twice as much money. So the 
few ideal military foremen are needed on bigger jobs, while 
men of narrower equipment under functional f oremanship 
carry on their work much better. 

There is an essential violation of human nature in de- 
manding that a goody pushing hustler who would make an 
ideal speed boss shall be bothering his head making out 
instruction cards which involve careful thought and plan- 
ning. The military foreman is practically compelled to do 
both. Under the functional Gfystem these two types of work 
are done by men who may never see each other except for 
occasional conference as to the details of a card. 

The Quickly-trained Worker. — ^The same advantages 
that have been spoken of with regard to management and 
f oremanship hold with regard to work. The old-time machin- 
ist knew how to do many kinds of work, was a highly- 
skilled person who had to spend much time in his train- 
ing. By the time a machine shop has been put on func- 
tional f oremanship, with its careful instruction cards, most 
machine work can be done by men who a few months be- 
fore were unskilled laborers and have now learned a simple 
process of doing a special kind of work. This results in 
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tlie increase of the wages of a lot of men who had been 
unskilled workers and a decrease in the wage cost of many 
classes of work. It contains also the very grave danger of 
reducing the total number of highly-paid men. This is a 
danger from the standpoint of workers and an advantage 
from the standpoint of the works. The charge that modem 
systematic industry is turning men into automatons is 
hotly contested, but there is a great deal to be said on 
both sides, and it is a field in which our knowledge, unfor- 
tunately, is as yet much too limited. (See the testimony 
of men in chapter on ^'Man and Job.") 

The third advantage is the fact that the planning de- 
partment tends to become standardized; thus a plant like 
the Link Belt Works, an engineering company in Philadel- 
phia which makes conveyor apparatus to pile up coal, ele- 
vate or carry barrels, and do everything in the line of 
conveying crude materials, gets> as it proceeds with the 
work, a vast number of standard units of links, bolts> and 
pieces, so that when a special order comes in it merely 
becomes the question of combining standard things kept 
in stock, much in the same way that a grocer would fill 
an order for cans of this and that and pounds of the 
other. The fact that these units are made constantly by 
the same group of men greatly favors this standardization, 
which is in itself a great cost-reducing factor. 

Attitude of Employers toward Functional Foreman- 
ship. — In the introduction of functional foremanship Mr. 
Taylor and other engineers have found that they run 
against two deep-seated prejudices. First is the prejudice 
of the practical man against what he calls the non-pro- 
ducer. A man at a machine turns out pieces of physical 
stuff. He is a ** producer.'' The man in the drawing-room 
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makes blue-prints. The man in the planning-room makes 
instruction cards, computes costs, arranges work for 
machines. What is the result of his day's work? Nothing 
tangible. He made no piece of the machine. He is a ^' non- 
producer," so called. The ** practical" man has a hard 
time in tolerating enough non-producers to make the cost 
as low as possible, and there is, of course, always the 
danger that the non-producer may be doing work that 
does not amount to anything. It is eai^ to let a notion 
get away with you. 

The second prejudice that functional foremanship 
strikes is that it violates all our proprieties of authority. 
The idea of the military foreman makes a strong appeal 
to the average mind. ** There you are, foreman. There are 
your men. Make good or get out. Make good or fire them." 
It is all so deliciously simple. When you try to tell the 
factory owner about these eight functions and these eight 
men, he says all idea of re£fponsibility is gone. He says 
authority is gone to the winds. He can't stand for it. 
It won't do; he knows it won't do. It violates one of his 
prejudices, and that settles it. So great an objection is this 
that Mr. Taylor himself never dared explain it to people 
into whose works he proposed to introduce it. They had 
faith in him because of his results. They were highly 
pleased with his work, but they could not stand for this 
functional foremanship, because it violated one or more 
of their fundamental prejudices. He tells the amusing 
fact that he has put it in, had it working for years, had 
people pleased with it, and then when he explained it 
to them they went up in the air in a high state of excite^ 
ment. The thing worked all right, but the theory of it 
wouldn't do. Consequently Mr. Taylor practically had to 
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sneak it in first and explain later. There's a bit of hmnan 
nature for you, and don't be too sore that you yourself 
won't do that very thing some time, somewhere. 

The trouble with these matters of producers and non- 
producers and the functional or military methods of man- 
agement is that they are abstract problems, and it is a 
fact that the '^practical" man who has dealt for years 
with concrete questions gets out of the habit of thinking 
on abstract questions until, to many men, this becomes 
virtually impossible, especially when dealing with any of 
the things he has handled specifically and concretely for 
many years. Who that has talked with the manufacturer 
has not been told something like this— ''Well, that's all 
right for philanthropists and altruists, but we are prac- 
tical men"? If any one doubts this point, let him, for 
example, try to talk to an American manufacturer about 
any phase of the tariff which happens to disagree with the 
side in which he believes. The attempt to get him to recog- 
nize any such abstract point or general point of view, re- 
gardless of the weight or validity of that point, is usually 
little short of ludicrous. It is a fact, however, that scien- 
tific management demands the ability to recognize, think 
in, and use abstract ideas to an increasing extent. 

The Results of Planning Department Work— -Oo into 
a plant that is working under functional foremen with a 
good planning department and ask something. You will 
begin to appreciate more nearly what it can do. When, 
for example, will this order be done? As a result of time 
study and standards that have been made months ago, in- 
struction cards with approximate records of time to be 
consumed have been made out for the order. The various 
machines have pegs which represent them, and on these 
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pegs hang the work that is to be done. The clerk can run down 
the line, look over the pegs, see how many hours of work 
are ahead for a certain machine before it gets to the piece 
in question, and in a short time you can know within a 
day, or perhaps even a few hours, when a certain thing will 
be done, because the work is planned not only for every 
order, but for every machine. 

How many 3-inch bolts, one-half inch in diameter are 
there in stock f You go to the stock-room and go to a bin with 
two or three numbers for its name. Those numbers tell two 
things: first, the location of the bin; and, second, what it 
contains. They tell the location as does a street number. 
Thus any who are familiar with the map of the city of 
Washington know at once where 1427 P Street, N. W., is, 
because there is system in the use of figures which tells the 
whole story — ^tbe quarter of the city, the number of squares 
north and west of the dividing street, the street, the block, 
and the side of the street. Similarly the store 's clerk walks 
in among the avenue of boxes which are numbered, as are 
the houses, as to location, and the boxes are further marked 
as to contents. On the bin is a card which shows that the 
box contains 310 of these bolts. The young man takes out 
25, subtracts from 310, leaving 285. Above on the card 
are the figures 300 and 800, which means that whenever 
the number runs below 300 the store's clerk is to report 
to the purchasing department the exact number in hand, 
and he will automatically raise the number to 800. This 
does not mean that the matter goes to the attention of the 
head of the purchasing department, because his job is to 
make purchasing arrangements. He may have arranged 
a year ago to buy these bolts under certain specifications 
from a certain firm. The clerk in the purchasing depart- 
15 
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meBt ihas a record of that fact. When he gets informa- 
tion that a certain bolt is low, he mechanically puts in an 
order, just as a hostler feeds a horse in the evening. Thus 
the purchasing department might run automatically for 
months with the head of it away. That is the theory of all 
departments of such a works. The work is plarmed. 

What has this order cost t The cards in connection with 
this order carry on their face the requisition for materials 
with rates, for machines with their time, for machinists 
with their time. When the machinist turns in his instruc- 
tion cards as the basis of pay, the cost of the order is auto- 
matically carried, so is the machinist's time. Only some 
adding is needed. 

The plant that has a planning department is enabled 
to let the management take a snapshot, so to speak, of 
the state of the work, just as the bank president can take 
a snapshot of the financial status of his bank every even- 
ing when the books are balanced. 

I must here call attention to the fact that in this above- 
mentioned accuracy of cost there is the usual possibility 
of error that is likely to enter into all costs. Costs depend 
upon certain assumptions, and the actual cost of operating 
a machine, while it may be fixed arbitrarily by the cost 
department, actually varies from day to day because the 
primary cost elements differ but little whether one hun- 
dred machines are running, or ninety-seven machines aro 
running, or whether forty-seven are running. Power, light, 
heat, superintendence, water, taxes, interest, and many 
other things tend to be constant, although the number of 
machines that they operate may vary. It is plain that it 
costs less to operate one of one hundred when all are busy 
jthan to operate one of one hundred when half are idle. 
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What shall we assume to be normalt In this phase of costs 
we have another excellent illustration of the fact that in 
cost keeping, as in nearly every other human relationship, 
the results depend upon the assumption with which we 
start. 

Opportunity for the Worker to Rise. — ^How do men 
riseY They must convince people who have positions to 
fill that they are able to qualify. One of the best ways to 
do this is to fill to overflowing the job you have. Thus we 
rise by showing somebody that we have capacity our job 
does not use. In the functional shop you have about eight 
chances to show somebody, because there are theoretically 
eight foremen who come in some contact with you. In the 
military shop there is one. And it is very easy for a per- 
sonal matter, mere natural differences of disposition and 
personality to make friction or an unfonnpathetic situation, 
so that the foreman just naturally will not promote men 
under him. Perhaps jealousy will cause him to keep down 
men whose greater ability might threaten his position. These 
things are much less likely to happen with many foremen 
than with one. The old-fashioned foreman bossed and called 
you down. The functional foreman teaches and shows you 
how, and then, above all, is the fact that the job is simpler 
and easier to learn. Consequently the opportunity to rise 
seems^ beyond a doubt, much better in the scientifically- 
managed plant with functional foremanship than in the 
plant having the old-line or military type of organization. 

Any person who is particularly interested in this matter 
should read the one great book on the subject ; namely, F. 
W. Taylor's ''Shop Management," Paper No. 1003, Ameri- 
can Society of Mechanical Engineers, reprinted by the 
McGraw Hill Publishing Company. It should never be lost 
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sight of, however, that this book was built upon the experi- 
ence in a machine shop doing varied work. Naturally, 
therefore, the relation of planning and superintendence was 
vastly greater than in many lines of straight manufactur- 
ing. I have had some almost humorous experiences teaching 
young men this book, taking them into a screw factory 
and asking how much of it applied. They found that very 
little of it applied, chiefly because most of it was already 
applied in the fact that the automatic machines doing the 
work practically represent the extreme from Mr. Taylor's 
ideas. The ultimate end of standardization is an automatic 
machine, and the planning department is thus partly re- 
moved to the place where machines are made. Again, there 
is apt to be a confusion in the mind of the reader when he 
reads of eight functional forem^o. He thinks that the 
principles are applicable only to great works. Note the word 
functional. I knew an office that had a very considerable 
number of functions, thoroughly separated departments. 
The entire office force consisted of the owner of the works 
and the stenographer, and the entire works was operated 
by six men, but functions and departments were there, and 
it was working efficiently and well. Remember that a squir- 
rel has as many legs, bones, and organs as the draft-horse, 
with a difference in gross size and in the relative develop- 
ment of different parts. So the functions of well-organized 
industrial works may vary. They are developed to do 
their particular tasks, as are horses' legs and squirrels' 
legs. 



CHAPTEE XXII 

Beobganizinq Works 

Thb wards ^'efficiency'^ and ^^scienlific mamagemenl** 
have been terms to conjure with for the last few years. 
They have attracted world-wide attention and have resulted 
in a vast amount of effort^ some of it successful, much of it 
unsuccessful One of the common ways for the unsuccess- 
ful effort to operate is for a regular staff that operates a 
plant to conclude that they will establish a new and more 
efficient system. If they have been doing good work at 
running the plant, they have not time to put in the efficiency 
QTstem. If they can put in the efficiency system, they have 
not time to run the plant while they are doing it. Conse- 
quently a small army of '^ efficiency engineers" has arisen. 
Some are sheer impostors, some are good tinkers, some are 
good workers, and some, such as the Taylor group, do a 
systematic rebuilding from the ground up. Manifestly it 
is for most plants quite impossible to permit the thorough- 
ness of overhauling that the installing of anything like the 
Taylor system involves. It is costly in cash and in time. ) 
This puts a strong temptation in the way of the man who 
thinks of a home-made job. It is easy for an outsider to 
make plans, but it is difficult for him to make them so 
thoroughly and so well that they will really run, particu- 
larly because of certain frailties of human nature. Many 
a perfectly good system has been put into a works and 
failed because it fell into the hands of persons who were 
not in sympathy with it. One of the surest ways to get 
the fifympathy of a man for a thing is to have him respon- 
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able for it, and (me td the easiest ways to make a man 
im^ympatbetic ia to allov Mm to have notluiig to do with 
the incorporatioQ of a plan. This accounts for cases wlLcre 
efficient systems put into works have done fairiy well 
while the installing force nn them, bat when it went oat, 
somehow, the Bonl went oat of the ^stem. Why did it failt 
"I can't tell you," scmLebody says. "It wasn't my plan. 
I didn't exactly nnderstand it. I wasn't asked." And then 
the man who "wasn't asked" sees with glee the failure of 
the thing that was pnt in by the man who didn't ask him. 
Consequently there have been a raUier discouraging per- 
centage of failures fdlowing very thoroi^h overhBolings 
of industrial works, and also following similar thorou^ 
oTerhaulings of oEBcea Two points of human nature come 
in to explain this. One is the pig-headedness (rf the sue- 
cesefnl man. It is generally agreed by the writera on this 
sabject that they have mco^ difficulty in persoading a 
superintendent or foreman than the workers. A superin- 
tendent or foreman has attained his position because of 
push, persistency, and force. Why should be change plana 
that have succeeded! Plainly there ia no good reason 
why he should, so he receives the efficiency engineer with 
a perfunctory welcome, and never sympathizes with the 
remaking that the efficiency engineer gives. Another point 
of human nature which tends to make trouble j 
is ibat of our inborn egotism which i 
things our way whether it ia better or ; 
system. A new man comes t 
eulty in feeling he is alive i 
to that system. lie chat 
not. Herein lies one of ^ 
Go Slowly.— Om 
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ber that it is a great calamity to a man to be too high up, 
perhaps even a greater calamity than that he ebould be low 
down. If there is a lot of routine, it should go to a man who 
is barely good enough to do it Otherwise, it may pall on him. 
The varied job should go to the man who is too good for it 
He will learn it and perhaps pass on. 

The E£Eiciency Fakirs. — ^The great interest that has 
been given to the idea of efficiency in recent years, especi- 
ally the large amount of newspaper emphasis, has caused it 
to be in every man's mind, and, as is the case with most new 
things, has given rise to a great horde of quacks and fakirs. 
So great has been this outbreak of inefficient efficiency men, 
that the admission that you are an efficiency engineer is 
enough to cause you to be shown to the door in many, many 
places. Men have claimed the title who had no more right 
to do so than they had to say they were doctors of medicine. 
Yet they have gone about hunting clients and pretending to 
do business. Unfortunately, the inefficiency of some plants 
has been so great that many of these '' efficiency engineers," 
quacks though they are, have been able to make improve- 
ments easily worth more than their fees. 

There are two great names which stand out in the field 
of efficiency engineering in America. They are Frederick 
W. Taylor and Harrington Emerson, men of very different 
experience and type and method. Taylor was a graduate 
mechanical engineer, who worked for years in' various 
machine shops, actually solving problems, and he is regarded 
the world over as by all odds the greatest scientific worker 
in this field. Most of the standard books of creative work 
have been written by Mr. Taylor, or those who worked 
immediately with him. While Mr. Taylor was a man of 
experience as an engineer and a solver of problems, he had 
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little experience in systematic presentation, or in the philo- 
sophic acfpect of the matter. Consequently the philosophy 
of industrial management is yet to be written. Mr. Taylor's 
books are rather hard to read, but full of meat. Being sci- 
entific, however, his system of works reorganization has been 
most thorough. It throws things out from the ground up 
and builds anew. It costs money ; it takes time. Few can 
stand the expense, and when done it is so elaborate that some 
cannot continue it. 

Mr. Emerson is a contrast to Mr. Taylor at every turn. 
In youth he travelled widely in Europe. In young man- 
hood he was a professor in the University of Nebraska. He 
went West into real estate ventures^ and made a fortune. 
He ''roughed" it through the Klondike gold rush of 1897- 
'98. Then he began to report for European investors upon 
the soundness of American enterprises as subjects of invest- 
ment. This caused him to examine many plants, and he 
soon began to see how some were more efficient than others, 
and wherein they were efficient and inefficient. He has 
more the instincts and experience, therefore, of a reporter 
than of a scientist, of a salesman rather than an engineer. 
He is distinctly more philosophic than Mr. Taylor. His 
best-known book is entitled ''Twelve Principles of Effici- 
ency." Any plant is efficient, he says^ which has these 
twelve principles in operation : 

(1) Clearly-defined ideals; (2) common sense; (3) competent 
counsel; (4) discipline; (5) the fair deal; (6) reliable, immediate, 
and adequate records; (7) despatching; (B) standards and schedulea; 
(9) standardized conditions; (10) standardized operations; (11) 
written standard-practice instructions; (12) efficiency reward. Most 
of these are not by any means peculiar to scientific management^ nor 
can it be said that Mr. Emerson's application of them is distinctiyely 
originaL* 

♦"Scientific Management" (p. 21), by C. Bertrand Thompson, 
turer on Manufacturing in Harvard University. 
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When it ocmies to agBJating a works manager to renovate 
a plant, Mr. Emerson's system is very different from Mr. 
Taylor 's. Mr. Taylor would practically put out the existing 
management and run the plant during the time of installa- 
tiouy and then hand it over finally with the complete new 
staff. It might include, of course, many renovated men in 
the old staff. Mr. Emerson, on the contraiy, leaves the staff 
as he finds it, and, by expert assistance here and there, bd- 
sters up the weak points and makes improvements gradu- 
ally. Perhaps he might be called an evolutionist, whereas 
Mr. Taylor was almost a revolutionist He certainly takes 
Mr. Taylor's point of beginning where you can show the 
greatest results. As an example of this, he was called to a 
great publishing plant engaged in the periodical business. 
The pressmen were taking big rolls of paper, such as most of 
us have seen in wagons along the city streets, roUs four or five 
feet long and two and one-half or three feet in diameter. 
In opening the rolls ready for the press, the foreman would 
take his knife and cut the outer sheets, perhaps cut five or 
ten sheets of paper, each five feet wide and eight or ten feet 
long when unrolled. Doing this thing hour after hour, day 
after day, the wastage in paper amounted to thousands per 
year. Plainly, the young man put at the task of devising a 
means whereby the men could learn to make a more economic 
cut, and establish an inspection system to see that it was 
carried out, was saving several times his salary. 

As between the Taylor and the Emerson systems, the 
latter is plainly the more opportunistic and less thorough 
method, and it is one much more within the reach of the 
average American manufacturer. Furthermore, the fact 
that Taylor's system was evolved in machine shops causes its 
application in other types of plants to be an entirely nevi: 
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problem. But it should not be overlooked that the princi- 
ples laid down by both Taylor and Emerson are in most 
eases of universal application. 

Mr. Emerson's '^take-hold-where-you-are'^ i^ystem is 
certainly a much better one as a basis of seeking customers. 
Where the Taylor gfystem would cost $100,000 to install, 
Mr. Emerson could give you $5,000 or $10,000 or $15,000 
worth of help, according to your ability to pay. 

The Committee System. — ^Mr. G. E. Carpenter, in his 
book, ^Troflt-Making Management," gives full credit to 
the forces of conservatism and lack of Cfympathy, above men- 
tioned, as factors in wrecking attempts at factory reorgani- 
zation. The way they produce failures, he says, is through 
failure to produce the proper co-operation. To get co-opera- 
tion he has worked out a conunittee system, evidently for 
plants in which the organization is still more largely mili- 
tary than functional, but the principle involved is applicable 
in many types of organization. 

The main objects of his committee system are two : first, 
to get men into a spirit of co-operation ; and, second, to focus 
the combined abilities of many minds upon one problem. 
It is beyond a doubt true that several heads are better than 
one. Mind sharpeneth mind, and alone we tend to stagnate. 
It is surprising how little one mind can see out of the 
straight and beaten path. We can see this by noticing the 
slow growth within our minds of ideas which we at last come 
to recognize as the large results, but simple, that have 
grown from a small beginning through a long period of time. 
The history of the development of many important things, 
mechanical and intellectual, shows how important have been 
the exchange of ideas among groups of people. One man 
gets part of an idea. That reminds another of something. 
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and between them they bring it out to a perfection which 
neither alone could have attained. An army is run not by 
a general, but by a general staff, in which groups of men 
discuss and work out plans. 

The General Factory C(»mnittee. — ^In the process of 
Carpenter's development of cooperation and stimulus 
through conference he has fixed a general factory committee^ 
consisting of the designer, head of the cost department, head 
of the tool department, the superintendent, and such fore- 
men as se^n to belong there. General plans, general eco- 
nomics and the programme of the works and the orders are 
discussed. Matters of the promotion of men also are settled 
here. Such a committee requires a secretary using shorthand, 
who serves as the memory of the committee between times 
and can be consulted on all occasions as to what the com- 
mittee really did. 

Subsidiary committees come under this general com- 
mittee, one for each important line of production. The 
chairman of each committee should be a member of the gen- 
eral committee. On each subsidiary committee should be 
all the foremen concerned in the getting out of this particu- 
lar product. This committee handles such questions as new 
devices, and the development of standards, any economies 
of production, increases in the effectiveness of routine, 
progress of improvements in plant or product or method. 

Mr. Carpenter even goes below this, and has each fore- 
man have committee meetings occasionally with the sub- 
foremen, who come into actual contact with the men. This 
idea is a recognition of the fact, too often overlooked, that, 
after all, the most important man in a plant is the last fore- 
man who represents the management to the individual 
worker. That is the real point of contact between plans 
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and production. That is where the real battle of success 
is fought out. The necessity of keeping these men in the 
proper frame of mind, properly instructed, properly 
informed, can with difficulty be overestimated. 

The General Foremen's Committee.-— Mr. Carpenter 
also recommends one more conmiittee; namely, a general 
committee, which meets monthly and consists of practically 
all the foremen in the works. This conmiittee is particularly 
efficacious as a kind of fault-finding agency. A representa- 
tive of each department is called upon for a report as to the 
state of his department, particularly as to his reasons for 
any delays or unsatisfactory condition in the getting out 
of product. I must confess that if I were foreman I should 
tremble in such a committee, because here the truth has got 
to come out. Somebody is responsible, and each person who 
might be responsible is there, desirous of passing responsi- 
bility on to somebody else if possible, but the other fellow 
is right there, and the man who tries to pass on responsi- 
bility that is properly his is decidedly up against it. It is 
an easy matter to tell one side of a story, to tell a superin- 
tendent how somebody is at faulty when he is not present 
It is a very different matter to tell the whole group that 
John Jones is at fault, when John Jones and his friends are 
in the group and the facts are available. Such a meeting is 
a great clearer of the atmosphere. Where groups of men 
get together in effort, jealousy is apt to creep in, and fault- 
finding and backbiting are all too common, but where there 
is a monthly foremen's conmiittee meeting, that is the place 
for clearing of troubles. The opportunity for the small fault- 
finder is not good. People do not like to hear him, but in 
many cases they can't help themselves. The monthly com- 
mittee meeting excuses them from listening to such things 
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between times. The complainaiit can just be invited to 
bring his complaint to the monthly meeting. In other words^ 
to quote the vemaculary he is invited to ^'put up or ebut 
up." Of course, if he does not put up, he is a small back- 
biter, with no ground to stand on, and if he knows he can 
put up in the monthly meeting, he isn't necessarily going 
to boil over between times. 

* Mr. Carpenter recommends a very efficacious device to 
be used at these committee meetings; namely, the locked 
blackboard. Some resolution that goes through the conunit- 
tee that something is to be done by certain parties is put on 
the board and locked shut, to come open at the next meet- 
ing. It is one thing to carry a resolution through a com- 
mittee and know that it may never be called for again, and 
it is another thing to know that the '^ blamed blackboard" 
is going to be locked up with a record on it calling for an 
answer. 

The Committee as a Discoverer of Men. — One of the 
most important services that any such committee organiza- 
tion can render is in making possible the promotion of the 
right men. Tens of thousands of men in America are lead- 
ing discontented, half -lazy, half -efficient lives because they 
cannot get the promotions they need, or think they need, 
which amounts, from the standpoint of personal demorali- 
zation, to the same thing. This committee system puts it 
up to each foreman to make good and make a good showing. 
That means he is going to pick out the right workman to be 
his shop boss or assistant foreman, because he can't afford 
to pick friends of his merely because they are friends or 
members of the same lodge, or relatives, but because they 
can **make good." This fact, that a man is likely to be 
promoted, puts new hope and energy into him and makes 
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him assert himself and do his best because effort is rewarded. 
The plan^ which has some device that makes men do their 
best has the greatest asset that any plant can have. 

In this matter of the attitude of the foreman toward his 
men we are often inclined to overestimate the influence of 
gain as a factor guiding men's actions. Man is really a very 
complex creature. Few things are more difiSjcult of analysis 
than ultimate motive, and when ultimate motive is final^ 
analyzed it is often quite surprising. There is a case on 
record of a plant that had manifest reason for the dropping 
of a number of men. Upon investigation it was discovered 
that the superintendent had long been ambitious to be the 
head of a thousand men. He had just a thousand, and if 
these eighteen supernumeraries were dropped he would not 
have the thousand, and would be missing his long-sought 
ideaL So they were kept, and the Arm was paying out $40 
a day from which they were getting no return, while the 
superintendent had the satisfaction of being chief of a thou- 
sand men, which happened to be one of his ultimate motives. 
I know of a foreman, excellent in every respect, sufficiently 
intelligent, sufficiently strong, sufficiently capable, but when 
it came to a choice between being a bully to some of his 
underlings, or keeping them and letting them make profit, 
it seemed he just had to be a bully. Therefore, he had to 
go. He is no longer a foreman. 

Millions of men, and often whole races, are characterized 
by this inability to use properly a little authority. They 
want money, they want advancement, but the desire to 
tyrannize is to them like fly-paper to the fly : they can't keep 
away from it. 

War serves as another illustration of the non-economic 
motive. Groups of men throw a nation into throes of end- 
16 
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leas saffering. Thousands go oat and lose their lives in the 
defence of national honor. The gain concept has little to 
do with it It may be back in the minds of those who make 
the war, bnt it is not in the minds of the millions who for- 
nish pnblio sentiment and the men who go ont and get killed. 
This is another example of an ultimate motive not measored 
by dollars and cents. And what is honorT It is rarely 
profitable in cash. 

Any system of factory management which for a moment 
loses sight of the fact that we are human beings, and very 
full of that complex thing called human nature, is likely to 
run upon the rocks. 



CHAPTER XXIII 
Symbols and Records 

Man dominates the earth and his brother animals because 
he can profit by experience, and especially because he can 
pass on the results of experience from generation to genera- 
tion. A dog or a horse can profit somewhat by experience, 
but very little of it can be passed on. The next generation 
of dogs and horses must practically begin at the beginning. 
Hence they bear our burdens. 

Man's progress^ however, is seriously limited so long as 
the processes of accumulation and transfer of experience 
depend upon unaided memory. We have lived too long in 
the situation referred to by the famous Frenchman, Mira- 
beau, who, as he lay dying, moved his head uneasily upon 
his pillow. The devoted attendant rearranged his pillow 
for him and asked if his head hurt. Mirabeau thanked the 
young man for his attention, and said, with a sigh: ''I 
would that I could leave it to you." With the death of the 
owner of that head, vast experience left the service of man. 

The development of written records to replace oral 

records has gone far to enable one generation to pass its 

work on to the living, and to enable one man to pass on to 

the next man a large amount of the accumulation which 

Mirabeau rightly regarded as hopelessly gone with himself. 

As our operations become larger, the human mind is entirely 

incapable of retaining them by unaided memory. Records 

must be written. We are just beginning to appreciate in 

industry the value of this stored experience, which can save 

so much remaking. We have had splendid things done in 

243 
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American indusby, and lost and done again and again, 
and still lost. The study of scientific management is rapidly 
getting us out of this peculiar and semi-civilized isolation, 
which has survived much too long. The things that are 
achieved are now recorded, so that all may go and learn. 
First comes the classification and naming of things. What 
haveyouT Where is it? How soon can you find out? What 
good to you is the knowledge that in a certain barrel among 
a thousand others is a letter that you want T It might easily 
take a half -day to find it. What is in your shop T Can you 
tell just what is there? Do you know just how many 
of a certain kind of pieces you have, and can you get them 
in a minute T The process of operating a factory consists, 
in part, of constantly getting pieces. The speed with which 
you can get them, and the accuracy with which you go about 
it, decide whether you have a chaos or a works. As soon as 
an enterprise gets to be of any size, there must be some syB- 
tem in the classification and naming and keeping of things. 
Otherwise system is impossible. It is, perhaps, not too much 
to say that large size has come to some enterprises because 
they had system which permitted control, which in turn per- 
mitted growth. 

"The making of a classification is the beginning of wisdom. 
Without it accurate records are impossible; and where there are no 
records the business perishes." A distinguished professor of idealistic 
tendencies recently suggested to me what he thought was a new 
theory; that business ought to dispense with all records. Too much 
time is wasted, he said, in clerical work, and not enough spent on 
actual production. He thought it would be safe to get along without 
all this mere writing of history and that society would benefit greatly 
from the increased production. 

The only trouble with this theory is that it has been tried for 
centuries and found wanting. Business men are to-day being forced 
into more and more recording, because they have found that records 
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are an indispensable insurance against mistakes, failure of memory, 
and against general human fallibility. Neglect of them means failure 
to get and to hold business. It means failure to work economically, 
and failure to deliver on time. It means inability to finance the 
business, because no bank will trust a concern which does not keep 
records. It often means failure to recoyer a just amount of insurance 
in case of fire. In a business of any size it means ultimate bankruptcy. 

To get accurate records you must have classification for two 
reasons: in the first place, to introduce order and comparative 
simplicity into what is otherwise disorder and complexity; and in 
the second place, to identify all the elements of industrial activity. 

Business activity is made up of three elements— onaterials, proc- 
esses, and relations between individuals, the latter usually called 
organization. If you want to know what you are doing in your 
business — and if you don't the sheriff will certainly get you — you 
must reduce to order and identify every element of labor, every bit 
of material, and every detail of organization about your places to- 
gether with every relation between your business and the financial 
world and the market. And you can get neither order nor identification 
without classifying. 

Consider how the natural sciences are built up on a foundation 
of classification. Biology has kingdoms, branches, classes, orders, 
genera, species, and varieties. Each individual must fit in as an in- 
dividual belonging to a certain variety of a certain species of a 
certain genus, order, class, branch, and kingdom. Every little insect 
has a location all its own. This is the only scientific way through 
the vast complexities of living matter. There is no other way to 
traverse the complexities of business. 

In any concern that has passed beyond the one-man stage there 
must be plenty of records; to have them properly kept^ classification 
is absolutely indispensable. 

Classification and order mean, in the first place, definitions of 
function. Everybody knows exactly what he has to do, and how he 
has to do it: there is definite organization. It means definiteness of 
operation: everything is done at the time it should be done, in the 
order in which it should be done, and in proper relation to other 
things. It means convenience in locating the materials used and 
the records compiled. It makes possible accurate knowledge of costs. 
The disadvantages of doing without this classified knowledge are 
BO great, and the advantages of having it are so many and im- 



M6 INDU^TBIAL MANAGEMENT 



portant, that the quettioii of ezpeiue sinks into the hftekgroiuid. It 
is a neoeisary cost, like the cost of labor and materials and maflhinfis. 
One must expect to meet it when one undertakes anj kind of boai- 
ness that is too big for one man's head. It goes without aajing 
that this co6t» like all others, must be kept as low as is consistent 
with real efficiency. 

After the introduction of order the second function of dassifiea- 
tion is the identification of the elements and the combination of 
labor, materials, and organisation. It is a curious fact that mere 
names are not sufficient for definite identification. Language has 
not grown ao fast as the facts with which humanUy has to deal. 
Consequently names are considerably overworked. They are ambigu- 
ous; they may at once mean two or three or a dozen or tweufy 
different things. 

The fact is that names get a definite meaning only from their 
context. The context is itself a part of the name; it is the significant^ 
defining part. The usual way to get sharpness and definition is by a 
long, roundabout qualification and description. The shorty dixeot 
way to provide a context which will make names significant, definite, 
unmistakable, and intelligible is classification. 

Suppose you are doing business with twenty thousand custom- 
ers. There are perhaps two hundred Smiths among them. Tou 
classify them first by their initials. But there are probshly a num- 
ber with the same initials, and some perhaps with even the same 
full name. Tou do not depend on their names alone; you have their 
addresses, and by supplying your customers with a context by their 
location, the state, city, street, and house number, you can ship and 
bill them without mistake. Tou identify them by this system of 
classification. 

Tour foreman sends in a requisition for five hundred feet of 
''tubing." This does not mean anyt&ing until you know what it is 
for. If you are in the automobile business and the tubing is for 
coat rails, it may be brass; if for acetylene feed pipes it will be 
rubber. Tou must classify. 

The type of management also cuts a figure. Under the ordinary 
rough-and-tumble organization almost any classification will do. If 
such a management had a good system it might not know how to 
use it. As the management improves, the best methods beccHne more 
worth while. Only the best type of management makes the most of 
the best system. It takes a high grade of ability to develop and to 
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use a complete, logical, and practical daasification. Unless the man- 
agement haa that ability, or can hire it, it would do better to be 
modest and take its chances with a less elaborate scheme of classi- 
fication* This is a hard saying; but business is frequently hard. 

The two controlling considerations, howeyer, are tiie necessity 
of insurance against error, which has already been discussed; and 
the incentive to standardization which invariably accompanies the 
effort to classify details. Standardisation is here used in the special 
sense of the determination of the best method or the best matteriai 
to uee for any given purpote, and strict adherence to that beet as the 
standard until a better ia found. Tou do not want to classify things 
and put them down in permanent records until you are satisfied 
that they are the best known for the purpose. You. begin to stand- 
ardize at the same time that you begin to classify and record. 

This by-product of classification is of the utmost importance^ 
and it is a safe prophecy that it alone, in the hands of a competent 
and wide-awake management, more than pays for the cost of even 
the most elaborate system. 

The correct method of classification is summed up in two words: 
analysis, the enumeration of elements; and synthesis, the regroup- 
ing of details."* 

The above qnotations are part of the introduction to a 
presentation of accurate details of a certain classified syB- 
tern. It is not the purpose of this book to go much beyond 
principles into details, because of the limitations of space. 
The general ^stem of making classifications does, however, 
belong here. One that is almost universally found efficient 
is the system which is known as mnemonic, in which we have 
two factors : first, the mere name for a certain thing ; sec- 
ond, the make-up of the name itself, which signifies some- 
thing, as in the case of the city house referred to in a previ- 
ous chapter. Thus, John Johnson is a name, and in the 
Swedish system it means John, the son of John. So the 
number 973 might mean a 973d unit, or the figures might be 

•"Scientific Management," 0. B. Thcnnpson, pp. 461-«-e-flh9-70. 
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loaded so that they meant something else. I walk into a 
library with a million books. I see one marked 973. I 
know at once, through a little familiarity witb the Dewqr 
system of elassification, that 900 means history, that 70 
means history of North Americay that 3 means history of 
the United States. Therefore, 973 says to me/ ' This bo(^ ia 
a history of the United States." Further figures carry the 
classification on down more closely, and finally come some 
letters indicating the author's name. This is an example of 
a very elaborate and carefully worked-out, indefinitely-wide 
qrstem, which uses decimals from 1 to 1000, with their sub- 
divisions, and has room for absolutely indefinite expansion. 
The fields of knowledge are classified into great groups : 9 
for history, 8 for literature, and so on, and finally one group 
for miscellaneous. Then, carrying the figures on dowi^ they 
are capable of the addition of indefinite numbers of deci- 
mals, so that we might get a number such as 973.247.21 M. N. 
Some such system as this permits, if need be, anybody to 
make any kind of classification to cover his particular enter- 
prise in any or all of its expansions. Employing a similar 
system, Mr. P. W. Taylor and his associate engineers have 
made, with the combination of figures and letters, a very elab- 
orate file to enable them to keep straight and find all of their 
many records which they have found necessary in the 
development of scientific management for an engineering 
plant. 

It is interesting, in this connection, to note the definition 
that ** science is classified knowledge." The service of classi- 
fication of things in driving us to make standards, as above 
mentioned by Mr. Thompson, is diflScult indeed to over- 
estimate. It is a little like the general point made above 
about the preservation of experience. We tend each time 
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we have a purchase to make to do the thing anew, or per- 
haps to do it differently. The investigation of the equip- 
ment of some large institutions sometimes brings some ludi- 
crous facts to light, such as a government bureau in Wash- 
ington using sixty-six kinds of pens, a great university buy- 
ing twenty or thirty grades of paper through ten or fifteen 
different men, from half a dozen different stationers. This 
knowledge promptly results in the establishment of a pur- 
chasing department and standards. 

Development of classifications gives knowledge of 
materials in hand, the finished parts in hand, and, above 
all, it gives results through the satisfactory filing of records 
and correspondence for future reference. As an example 
of this, an American college recently took to filing in the 
library copies of specifications of buildings and instructions 
connected with them. In a short time there was accumulated 
enough material to quite confuse the librarian, and there- 
fore a special classification became necessary. This material 
covered nearly all the ordinary kinds of buildings, and 
soon gave the management much collected material which 
enabled them to speak intelligently and with experience 
about further work. In other words, they were getting stand- 
ardized ideas in regard to building. 

Cost Keeping. — Cost keeping is nothing but one of the 
subdivisions of the records that a plant should keep. The 
value of records is in their use. It is true that there are 
places where elaborate records are kept and are not used. 
Experience is worthless unless it teaches us something. Take 
the committee Qrstem described in the previous chapter. 
If members of committees are left to guess, it will not 
be of much effect; but suppose they have in their hands 
detailed, accurate, statistical reports telling about the state 
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of the works. Here is the item of the cost of the office of 
superintendent. How shall it be divided T Here is the selling 
system. Why is its cost so highT What did this article 
cost? What did this line of prodnct costt It is a fact that 
many a plant has gone to the wall from the simple fact 
that it did not know what its goods cost, and was pushing 
hardest the one on which it was losing money. I recently 
knew of a firm that went into the hands of the receiver from 
the simple fact that they were pushing a favorite artide, 
every piece of which was made at an absolute loss. The 
receiver made some cost analyses, found out what to do, put 
up the price of the article to a profit basis» and the firm 
is '^making good." It is true there are certain times when 
firms must sell certain lines below cost, and some constantly 
below cost, but it is highly important to know how much 
they are below cost and how much the profit lines are above 
cost 

Bring before a committee the analyzed cost sheet, and 
there is material for discussion from which benefits may 
arise. Something is likely to happen when the head of a 
department is asked, ''Why do your goods cost so large 
an amount}" If improvements are within reach, this will 
bring them. 

The tendency of cost analysis and cost study is to get 
standard costs for things in each particular works, just as 
we have standard costs for supplies, standard time for 
work, etc. 

The Exception Principle in Handling Reports.— Mak- 
ing a huge number of records and reports tends to produce 
a flood of stuff, which, if it is all read by the responsible 
parties, leaves them no time for anything else. As standards 
tend to be developed, the proper handling of record reports 
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goes over to the exceptioa principle. Shall the saperin- 
tendent spend forty minutes examining a certain detailed 
report every day T If it is normal, no, by no means. If it is 
abnormal in any respect, he should by all means focus atten- 
tion on the abnormal spots, which could be pointed out to 
him by some assistant. Thus, instead of handling the mass, 
he handles exceptions, just as the doctor who does not see 
jhis patient every day, but comes when the patient is 
disarranged. 

The Value of the Graph.— Statistics are dull and deadly 
things, but they are capable of great illumination by the 
utilization of the curve. One of the best known facts in 
connection with the p^chology of presentation is that a 
picture is superior to the printed page. It is the direct 
means, whereas the printed page is the indirect means. As 
the picture is to the printed page, so is the curve or graph 
to the column of figures. Instead of making it a subject 
for the slow and heavy process of examination and thought, 
it fixes the attention so that it catches the eye as a picture 
does. Not only does it do it more quickly, but it does it 
more accurately. Our minds are not built to note quickly 
the fact that 93 is about one-ninth greater than 83, but if 
the curve runs across the page in one place at 83 and in 
another at 93, it puts the relation instantly before our eye. 
Any one can test this out by taking two columns of figures, 
such as the com yield per acre of Boumania and that of 
Illinois for a seven-year period : 

1904 1905 1906 1907 1908 1909 1910 

Roumania .... 4 12 25 12.5 15 13.4 21.2 

Illinois 39.8 36.1 36 31.6 35.9 40 39.2 

Look at those two sets of figures on the page and then make 
a chart of them and you will be convinced. If you have 
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statistics to present to your superior, you will get them 
across his mental vision better in graph than you will in 
columns. 

Production and Operaticm Records^— The firm that is 
going to deliver an order of goods at a given time must 
have the things produced at a given rate. Some factories 
have therefore developed records showing the daily balance 
of work for the various departments. Suppose the plant 
is putting out two locomotives per day. That means that 
the foundry will need to make eight driving-boxes per day ; 
but the foundry is also making many other things. Per- 
haps it is making parts for other types of machinery. Many 
things are thronging to the attention of the foreman of the 
foundry. Many details must be looked after. Many men 
must be kept going. The average man tends to be content 
if he gets out ''about enough." ''About enough" might, 
in his mind, be seven driving-boxes rather than eight, but 
that means one locomotive for that day rather than two, 
because it takes four driving-boxes for a locomotive. There- 
fore "just about enough" means failure. "Just enough" 
means success. Here, therefore, comes the daily balance- 
of-work sheet showing the amount that should be done and 
the amount that is done. So on, all the way through the 
works, these departmental balance-of-work sheets may be 
kept. The first thing they do is to establish a task i^stem 
for the particular foreman. He knows exactly what he is 
up against. Second: here is the superintendent who finds 
that he is about to "fall down" on his delivery. Here are 
the balance-of-work sheets. He finds that departments A 
and B to-day have failed to produce the desired amounts. 
It is like a telephone call from the battle front announcing 
that the enemy has charged and broken through the lines. 
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Beinf orcements must be sent at once or the position will be 
tamed. So the f actoiy manager has the weak points shown 
up. Perhaps there is a shortage of men. Perhaps there has 
been bad material. Perhaps there has been bad manage- 
ment. Whatever it is, he knows at once where trouble is 
brewing and where reinforcements need to go. 

If this kind of statistical record looks elaborate — and 
plainly it is elaborate — attention should be called to the 
fact that an elaborate enterprise requires elaborate con- 
trols, and the increase of returns resulting from such knowl- 
edge is beyond a doubt worth many times what it costs. 
Some who have tried it declare that if it cost ten times 
as much they would have to have it just the same. It re- 
moves indefinite uncertainty and replaces it with definite 
knowledge. Knowledge is power just as surely in an engine 
factory as in any other place, perhaps more so. 

Time and Production Cards. — ^Some works have de- 
veloped a i^stem of keeping records somewhat as follows. 
A man has a card with his name and number on it. It 
is stamped with the hour of his arrival at the works. It 
contains a record of the job or jobs he does during the 
day, time of quitting, all with the 0. K. of his foreman. 
Here we get the raw material of any kind of accounting 
that may be wanted. It contains, you will note, the man's 
record of time, the jobs he worked on, and the rate, so that 
when these cards are turned in at night the works can, by 
eleven o'clock or noon the next day, tell just what each 
man did the day before, just what time he. took on each 
job, and what was the cost. This permits part of the after- 
noon to be devoted to the careful planning of the next day's 
work. 
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Um of Production Reccu'dsy — ^These daily balanee-of- 
work records are very valuable as history. It is more than 
a matter of mere interest to know that last week or last 
month or last year this shop with a certain number of men 
turned out a certain amount of product. They are particu- 
larly valuable also as men records. It is a fact that to the 
present time one of the greatest commodities in America, 
labor, is still being bought with the least inspection. How 
many days has this man been o£E in the last montht The 
records can easily be shown. What has he done? The records 
can easily be kept, so that the results are not matters of 
opinion, but matters of fact. Thus, if a man is worth more 
pay, he can get it. If he is worth less pay, he can be moved 
on. This enables a management to take advantage of the 
fact that an efScient man highly paid is much better satis- 
fied than an inefiScient man proportionally paid. 

The admonition ''Let there be light I" is perhaps as 
important in a factory as elsewhere. I recall the case of 
two young men who inherited a large and complex business 
from the father and uncle, who, as the firm, had run it 
successfully in the old-fashioned, hit-or-miss, going-it-blind- 
but-hit-the-mark method. The young men inheriting it had 
to do something with it. They had worked in it in lower 
capacities and they tried to run it. Before they knew it 
they were losing money at a tremendous rate. As records 
were inadequate, they hardly knew where they were until 
they had run into serious financial difficulties. Owing to 
the fact that the turn-over was rapid and the process of 
gain or loss great, they were in the hands of a trustee be- 
fore they could turn themselves. The trustee assisted in 
the installing of cost records and production records, so 
that by noon of any Monday they could know more about 
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the financial aspects of the preceding week than in past 
times they had been able at the end of six months to know 
about the preceding year. With these searchlights they 
could examine the structure, they could find what was dead 
and cut it out, what was alive and nourish it. After thus 
being set upon their feet by the beneficent trustee, they are 
now again in charge, and, aided by adequate records, are 
proceeding to win back in profits the losses of the dark ages 
of half -recorded guesswork. 



CHAPTER XXIV 
Scientific Manaqement and the Wage Pboblek 

One of the most important parts of work is the wage. 
How high shall it be t What happens is that two men, the 
employer and the worker, work together, usually with the 
employer's machines^ and produce some product. How 
shall the income of it be divided? Pending the determina- 
tion of some general principles upon which we have not 
yet agreed, we have here the basis for a conflict, really one 
of the primal conflicts of the earth, settled practically by 
force. This must continue to be the case until we can bring 
in some philosophy or reasons. Then they will be in turn 
enforced by force. 

What sets the wages t Practically it is the other oppor- 
tunity. This other opportunity may be settled by natural 
conditions, or may be settled by artificial conditions. The 
really alternative opportunity is land (see chapter on * * Basis 
of Wages,'' and African story in the next chapter). Since 
in Europe and America land has long been a private insti- 
tution and the natural opportunity is therefore denied to 
most of us, it is necessary to bring in artificial control 
of labor. For example, the ** Statutes of Laborers" passed 
centuries ago in Europe were attempts to establish minimum 
wage. They were, however, obsolete by the time of the 
Revolutionary War, which happened to coincide with the 
coming of the machines which made the industrial revolu- 
tion. Then also came a new social philosophy as a result 
of the writings of Adam Smith, a Scotch philosopher. 

Laissez Faire and the Labor Union. — ^Adam Smith's 
256 
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new pliilosophy was an idea covered by the French words 
^^laissez faire/' which means ''let alone." His idea was 
that instead of all this bothersome legislation, if we gave 
everybody leave to pursue his own way as best he might, 
the combined result of the efforts of each would make the 
best results for all. This idea happened to come into popu- 
larity at a time when the great political and military ex- 
citements of the French Bevolution and the Napoleonic wars 
further called people 's attention away from legislation. The 
result of the first forty years of laissez faire gives us one 
of the lamentable chapters of history. The entire manu- 
facturing system of England was made over, and in the 
making over the manufacturers got the upper hand, and, 
being able to do as they pleased with wages, they put them 
down below the point of sustenance of the worker. The 
record of industrial conditions in England in 1830 is as 
shocking as any of the atrocities of war, with the added 
element that it was deliberate. The origin of the labor 
union, the natural turning of the worm, was the result, 
and in England labor unions are stronger than in any 
other country, and here, as elsewhere, they have, as they 
have acquired the power, put wages higher and higher, made 
hours shorter and shorter, and usually made the output less 
and less, following the natural teaching of human nature, 
which says, * ' Give as little as you can and get as much as 
you can." The fact is that neither group, employers or labor 
union, has shown any reason to be trusted with the power 
of control over the other or the public, either through the 
setting of wages or the deciding of the size of a day's labor. 
In its organization labor has always held out f or a ' ' fair 
day's wage* for a fair day's work." That is a good-sounding 
phrase, but, like a good many good-sounding phrases, it does 
17 
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not bear dose scratizqr. What is a fair day's waget What 
is a fair day's workt Through all the centuries labor has 
been bought and sold, and there has been, down to the 
present generation, no attempt to determine what was a fair 
day's wage or a fair day's work. We have been peculiarly 
negligent of applying science to this phase of human activ- 
ity. We have organized departments^ government bureaus, 
and departments of universities working with the greatest 
expense and pains and accuracy upon the questions of 
standards for raw materials, standards of manufacture, and 
upon the similar questions of processes of manufacture. The 
question of the treatment of labor, the management of labor, 
and the buying and selling of labor, either from the stand- 
point of its own welfare or the welfare of the community, 
has been strangely let alone. 

What is a Fair Day's Work and a Fair Day's 
Wage?— The credit belongs to Mr. Taylor for having been 
the first man, so far as we know, to go at either horn of this 
unsolved dilemma. He went far toward solving one part of 
the question. Certainly he told us how to solve the ques- 
tion of what is a fair day's work. By time study and 
motion study and experiments upon men at work, he laid 
down the methods whereby we can determine what, in cer- 
tain kinds of work, is a fair day's work for a man to do 
without injury to himself if kept up for a normal working 
period. This is a great achievement in science. It enables 
his work to properly be called scientific management In 
the place of guesswork and squabble and quarrel he placed 
a standard. He advanced the concept of standard, and to a 
large extent developed the methods by which an expert, 
a labor union representative, if need be, can by experiment 
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and study give a definite answer to this puzzle of the ages, 
*' What is a fair day's workT* 

He f oundy as a matter of f act, that with improvements 
in conditions of work, sucli as its adequate planning, the 
cutting out of waste motions, establishing methods of least 
waste, and then having a man do a fair day's work, the 
amount of output was, for a good man, from two- to four- 
fold what it had been under the conditions that he found. 
This was true even for such apparently simple work as 
unskilled labor — shovelling coal, sand, or carrying pig iron. 

As to a fair day's wage, Mr. Taylor has made no con- 
tribution, although he gave the matter of wages much study 
and came to some very definite conclusions. He went into 
certain works in an industry and revolutionized the works, 
making it possible for men to turn out from two- to four- 
fold as much product, thus making an increase of income 
with which to pay an increase in wages. This he did ; but 
how much did he increase them t Was it to the point of a 
fair day 's wage t Of this point there was no such systematic 
determination. Here he was not a scientist, rather an oppor- 
tunist, a bargainer. He made no attempt to study what was 
a fair wage, but he made much study of what was an 
efficient wage. He paid people enough to make them do 
the amounts of work which lie found they could do. 

It is interesting to note that men in works have actually 
struck to compel the management to install the Taylor sys- 
tem so that the works would be in a position to pay them 
higher wages. 

What is a Fair Base's Wage? — The answer to this ques- 
tion is more difficult of determination than the one, ''What 
is a fair day's work?" And the answer must be given in 
terms not of physiology and mechanics, but in physiology 
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and standards of living. In the latter it is essentially a 
sociological answer. By what means shall we determine 
the fair day's waget A fair day's work is the largest 
that a man can do without injury to his physique or his 
mind or his nerves. The fair day's wage is one large 
enough to maintain physical vigor of the man — and what 
else t But, first, how shall he maintain his physical health ? 
Shall he eat beans and rice, and meat once a week, as the 
working people of some nations dot And if he eats meat, 
shall it be a little bit of salt pork for flavoring, or shall he 
eat meat every day, and, if so, shall it be meat that costs 
ten cents a pound, twelve cents^ fourteen cents t Or shall 
he eat meat twice a day t Shall he eat it three times a day? 
Shall he live in a log cabin or a tent, or a two-room apart- 
ment, or a three-room or four-room apartment 1 

The determination of the fair wage thus runs us at once 
into the question of social standards. Shall a man support 
a family? If so, shall he support a family consisting of a 
wife only, or shall he have a wife and one, two, three, four, 
five, or ten children? Plainly this is a complex problem in 
which numerous assumptions must be taken as a starting- 
point. Shall the children go to school? If so, shall they 
go to grammar school only or to high school? This will 
decide the length of time that they shall stay out of employ- 
ment and therefore the demands that shall be made on the 
family income. Must the wife work out, or shall she stay 
home and take care of the family? Despite its complica- 
tions, this is a problem at which we are going manfully. 
The idea of minimum wage legislation which we are now 
attempting in many states, and which is apparently here 
to stay, demands absolutely that we shall have some kind 
of standard of consumption to which the minimum shall 
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rise. Furthemiore, Mr. Taylor's work as to determining 
what is a fair day's work should be of great social service 
in assisting in the determination of minimum wage. Mani- 
festly legislation should grant the Tninimum wage only to 
the man who can do a fair day 's work. Mr. Taylor has told 
us how to find that out, and it is fair to assume also that 
we can determine what is, for a given locality, a fair day's 
wage, enabling a careful spender to maintain a standard 
of decency which we shall for the time being assume to be 
standard. Of course, another generation will require a still 
different standard for a fair day 's wage, although the facts 
of physiology are likely to leave a fair day's work fairly 
constant from man's standpoint, with the output increased 
as we make technical improvements in industry. 

Mr. Taylor's Discovery in Wages. — ^A careful reading 
of Mr. Taylor's book on shop management seems to give 
some ground for the belief that he thought he had solved 
the question of wages as definitely as he had solved the 
question of work. What he really did do was to make a 
discovery in human nature. 

The seeond and equally intereBting fact upon which the poesi- 
biUty of coupling high wages with low labor cost rests is that 
first-class men are not only willing but glad to work at their maxi- 
mum speed, providing they are paid from 30 to 100 per cent, more 
than the average of their trade. 

The exact percentage bj which the wages must be increased in 
order to make them work to their maximum is not a subject to be 
theorized over, settled by boards of directors sitting in solemn con- 
clave, nor voted upon by trades unions. It is a fact inherent in 
human nature and has only been determined through the slow and 
difficult process of trial and error. 

The writer has found, for example, after making many mistakes 
above and below the proper mark, that to get the maximum output 
for ordinary shop work requiring neither especial brains, very close 
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application! gkill, nor extra liard work, such, for instance^ as the 
more ordinary kinds of routine machine shop work, it is necessary 
to pay about 30 per cent, more than the average; for ordinary day 
labor requiring little brains or special skill, but calling for strength, 
severe bodily exertion, and fatigue, it is necessary to pay from 50 
per cent, to 60 per cent, above the average; for work requiring 
especial skill or brains, coupled with close application, but without 
severe bodily exertion, such as the more difficult and delicate machin- 
ist's work, from 70 per cent, to 80 per cent, beyond the average; and 
for work requiring skill, brains, close application, strength, and 
severe bodily exertion, such, for instance, as that involved in run- 
ning a well-run steam-hammer doing miscellaneous work, from 80 
per cent, to 100 per cent, beyond the average. 

There are plenty of good men ready to do their best for the 
above percentages of increase, but if the endeavor is made to get the 
right men to work at this TnaTiTwiim for less than the above in- 
crease, it will be found that most of them will prefer their old rate 
of speed with the lower pay. After trying the high-speed piece-work 
for a while they will, one after another, throw up their jobs and 
return to the old day work conditions. Men will not work at their 
best unless assured a good liberal increase, which must be permanent. 

It is the writer's judgment, on the other hand, that for their 
own good it is as important that workmen should not be very much 
overpaid, as it is that they should not be underpaid. If overpaid, 
many will work irregularly and tend to become more or less shift- 
less, extravagant, and dissipated. It does not do for most men to 
get rich too fast. The writer's observation, however, would lead him 
to the conclusion that most men tend to become more instead of 
less thrifty when they receive the proper increase for an extra hard 
day's work, as, for example, the percentages of increase referred 
to above. They live rather better, begin to save money, become 
more sober, and work more steadily. And this certainly forms one 
of the strongest reasons for advocating this type of majiagement.* 

Notice that this states the fact that men will work their 
best for certain increases over the average wage of their 
trade. But what is this average t What sets this average t 
Plainly Mr. Taylor's discovery is no panacea for society, 

**'Shop Management," F. W. Taylor, Paper No. 1003, American 
Society of Mechanical Engineers. 
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although, beyond a doubt, it was for Mr. Taylor. He was 
exactly in the position of one who had patented a machine, 
or like Mr. Ford, who has temporarily perfected an organi- 
zation for the production of a large income which he can 
divide in any way he sees fit. Mr. Taylor, by enabling men 
to produce two or three or four times as much as they are 
in the habit of doiug, could divide some of the increase with 
them just as any patentee or holder of temporary monopoly 
can. He was dividing a melon, not announcing a panacea. 
Notice that he refers to the average of the trade. But what 
is this average? Plainly if men will work their best for 
30 to 100 per cent, more than the average, it is true in China, 
where the average is 30 cents a day ; also in the Klondike, 
where at times the average has been $10 a day. The aver- 
age is left alone, and, furthermore, how is Mr. Taylor going 
to get the second generation their 30 to 100 per cent, in- 
crease, for he says an increase is necessary? He made the 
first increase because he established scientific management 
and made the 200 to 400 per cent, increase in output. But 
this has been done, and it cannot be expected again. The 
second generation of men come along. How is he going to 
give them 30 to 100 per cent, increase over and above the 
average? 

Mr. Mitchell and Mr. Taylor. — The story is told that a 
certain very wealthy lady in New York, who was fond of 
having interesting discussions at her dinner table, suc- 
ceeded, after much effort, in getting together a small group 
of rather distinguished persons, including Mr. Taylor, who 
sat at one side of the hostess, and Mr. John Mitchell, who 
sat at the other side of the hostess. The purpose of the 
whole thing was to get a discussion on scientific manage- 
ment between these two men. At the proper time the hostess 
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threw the conversation into this subject and got Mr. Taylor 
in brief to tell what scientific management is, and then she 
asked Mr. Mitchell what he thought of it. His reply was 
short, and it ended the conversation. He said, '^Oh, it is 
just another means of getting a workman on the stretch and 
then keeping him there at a low wage. ' ^ 

The economists^ I believe, are more nearly with Mr. Mit- 
chell than with Mr. Taylor. Mr. Taylor ^s temporary success 
(though it lasted out his lifetime), in having no trouble 
with labor unions, was due to the fact that he was still work- 
ing in the comer of a single trade. He had never got to a 
second generation or to the time when a whole trade had 
been put under scientific management and real competition 
had again developed. The idea of paying men varying 
wages in proportion to their varying powers to produce 
is, beyond a doubt, good, but these variations depend upon 
the base rate. What is that? It is simple to see that tbe 
Taylorized shop twenty years hence will with good cause 
say to the management, '*We want a 10 per cent, increase.'' 
How will they get it? Human nature is not in the habit 
of handing out money before it is asked. Furthermore, it 
is not in the habit of handing it out when it is asked, unless 
there is reason why it must do so. Can any person familiar 
with labor conditions see any reason why the works should 
do so, except the good old primal reason of the prospect of a 
strike? Scientific management has not abolished labor 
unions. On the other hand, it is probably true that the labor 
unions are doing very unwisely to fight it. They should 
accept it and use it. 

The Same Service as a Machine. — ^Looked at in its broad 
analysis, in its general relation to the community, the service 
of scientific management is identical to that of a new and 
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improved machine which turns out twice or three or four 
times as much as an old machine. If we stop and think 
about it; we see it merely makes men and machines turn out 
more goods. It leaves entirely alone the question of the 
distribution of the goods, and there are good reasons why 
the pessimist might say that we do not need it anyhow. At 
the present moment we have increased our powers of pro- 
duction so tremendously that one of the greatest problems 
that faces industry is the question of employment. Factories 
stand idle with machines capable of great production; men 
capable of making these machines produce also stand idle 
because markets cannot be found. 'Terhaps/' says the 
pessimist, ''we do not need any more scientific management 
because we can't use the equipment we have.'* The pessi- 
mist on this ground could make a good fight, speaking as the 
public. As a private business man he is driven by the forces 
of competition, where they still work, to use every machine 
which he can use in his business to increase his output and his 
private income. That is what we are doing with scientific, 
management, which is here to stay, but which is not going 
to solve the wage question. It will, however, give us greatly- 
increased production, as have other machines, and therefore 
the possibility of greater wealth and the possibility of in- 
creased wage. The trouble with this old and true doctrine of 
the economists, however, is that it works so slowly. It is 
easy to sit down with the economist in his closet and say 
that the doubled capacity of all machines to turn out some- 
thing will make wages higher, but it takes the concrete 
increase of wages a long while to come. 

An Attempt to Solve It. — The really great problem fac- 
ing the world to-day is distribution and not production. We 
ha^ve in the past had no more definite ideas on this point 
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than bave existed as to what is a fair day's work and what 
is a fair day's wage, but some developments of the wage 
situation in the English cotton industry are exceedingly 
suggestive. They point to the development of standard re- 
turns. How much return should money gett We have a 
rough agreement in most parts of the United States that 
6 per cent, and your money back is enough, provided the 
money will come back. If you can be absolutely sure it will 
come back, as in the case of government bonds, you should 
take less. The experience of the market shows it. There- 
fore if a group of men work as laborers and others as 
owners of land, is it fair for the owner to get 20, 30, or 40 
per cent, return on his money? Thus far we have raised 
little objection to it. Witness several of the companies par- 
ticipating in the anthracite coal industry of Penni^lvania, 
where dividends of 30 per cent, rising out of monopoly con- 
trol are a regular occurrence. But in the competitive English 
cotton industry this is impossible becaure of the prompt 
entrance of competitors into any such gold field if the gate 
is open. This cotton industry is old established. The labor 
union goes back to about 1835, and its experience, because 
of long period of time and consequent ripe development, is 
exceedingly suggestive. They have an agreement between 
scores of thousands of workers with a large association of 
manufacturers that the rate shall be so and so. But when 
times get dull and the income of the well-managed plant 
falls off, the producers' association goes to the workers' 
association and demands a concession of 5 or 10 per cent. 
They get it. Conversely the orders boom, dividends rise, 
workers come back not only for normal wage but for an 
increase of 5 to 10 per cent., and Guej get it. This ap- 
proaches a settlement of the distribution problem. Recent 
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American developments, for example in the clothing trades 
of New York, are moving rapidly along in that direction. 
By recent agreements we have already reached the point 
where the employers are prevented from breaking up unions 
by discharging individuals. The employer 's freedom to dis- 
charge men is eliminated by giving the discharged employee 
the right to appeal to a board of equity action which appoints 
a board of employees and employers with an impartial chair- 
man, having the authority to decide whether or not there 
has been reasonable cause for discharging the individual. 
It practically amounts to establishing a civil service in the 
industry, which gives a security for employee and a con- 
tinuity of labor, and is really an exceedingly suggestive 
occurrence. Such an intrenchment of the union is a great 
preliminary for a real discussion of wages and distribution. 
Standards must come into this as surely as into the purchas- 
ing department or the manufacturing department. 



CHAPTER XXV 
Industbial Manaqsmint Outsidb thb Works 

Up to this point this book lias dealt very largely with the 
problems of production that are usually to be solved within 
the works, that are specifically a part of the enterprise and 
are usually regarded as private questions, although many 
of them, of course, have a public bearing. But, after all» 
the management of many an industry barely gets along 
because of the influence of things over which it has little 
control at the present time, but which, because of their bit- 
ing influence, challenge us to rise up and control them. 
Everywhere, as I talked with business men during the 
months preceding and succeeding January 1, 1915, 1 heard 
the same lament, ''Business is dull. We can't sell goods, 
therefore we can't make goods." We have in our midst the 
final lunacy of the ages — ^an industrial depression — ^unused 
resources, piles of raw material lying inert, rows of fully- 
equipped factories with their machines standing silent and 
idle, thousands of men and women hungry, poor, half naked, 
clamoring merely for the chance to work and at rates which 
careful investigation (see Annals of the American Academy, 
May 15, 1915, vol. lix, p. Ill) have shown to be inadequate 
to the needs of an American citizen. 

Scientific management shows us easy ways of increas- 
ing our production 300 or 400 per cent., yet the fact re- 
mains that we are not fully utilizing our present equipment 
at the low efficiency we at present tolerate. For example, 
a study of the official figures for the state of New Jersey 
in the year 1912 shows that there was in that year virtually 
268 
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25 per cent, of unemployment (see Annals of the Americcm 
Academy, May 15, 1915, vol. lix, p. 125). 

It seems quite plain that the real problem facing the 
managers of American industry is not, after all, time study 
or the increase of scientific management^ but something 
which will enable us to do business. If we could just, by 
some miracle, untangle our centipede legs, and get a-going, 
it is plain there would be three or four times as much 
stuff to use, which ought to mean three or four times as 
much real wages. The problem then is really one which 
the economists call distribution, not the making of things^ 
but the getting of them passed around to the human race 
after they are made. 

The Problem and the Problem Kound.— The truth of 
the matter is that our suddenly-created world industry 
with our habit of making for distant markets, has given 
us a host of problems which are as big as our market and 
our industries. We are too prone to see the captain of 
industry stand up, boast about figures of productions, 
national wealth, bank clearances, and such other industrial 
data, when he is entirely ignorant of the fact that along 
with these things come problems as big and even more 
perplexing. We have spent a century along the idea of 
laissez fadre; namely, giving every man all the liberty possi- 
ble so that the total result of the efforts of each will be 
best for all. We find it does not work. We have a problem 
round somewhat as follows. Some one makes a discovery 
in science which is of no apparent value. A little later on 
some student of applied science turns it into a useful in- 
vention which results in a short time in a machine. The 
individual seizes upon this machine, puts it into his business, 
and doubles his output. The first and immediate result is 
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that the old hand-worker is thrown out of a job. His family 
is wrecked. A call goes to the charities society to come 
to the rescue. A little later on, after a number of people 
Ihave begun to make their fortunes out of the new improve- 
menty we realize it has given us a serious social problem. 
For example, at the end of eighty years of tinkering with 
the railroad we have just discovered that the railroad is 
not at all a private matter, that we can't let the railroad 
man decide the rates to suit himself, that the railroad is 
public matter subject to public control, and the public has 
begun to control it. But please note that the railroad was 
first invented in 1829, that the Interstate Commerce Com- 
mission was created in 1887, fifty-eight years later, and that 
the commission never had any power to regulate railroads 
to any material extent until the railroad had been in busi- 
ness for about fourscore years. Meanwhile it had concen- 
trated the industries of the continent at competitive points, 
piled up people in millions in great metropolitan cities, 
absolutely changed the face of the nation, giving us some 
of the greatest social and economic problems that the race 
has ever faced. Out of it we have had the slum and the 
coal trust, and the type of fortune represented by one of 
our citizens who gets an income of $6666.67 an hour for 
every hour of the ten-hour working day of the business 
year. He gets this income, by the way, without doing any- 
thing, merely because he was a skilful monopolizer of natural 
resources. 

Typical of the industrial problem which faces us as citi- 
zens and which faces us as business men, and perhaps the 
most biting of them all, is the above-mentioned industrial 
depression, which is to commerce and industry what paral- 
ysis is to the human body. No wonder we are in the midst 



OUTSIDE THE WORKS 871 

of a host of persons who are damoring for reforml No 
wonder some of them even so placed as is Mr. Guggenheim, 
of the Smelting Trust, should declare that only the govern- 
ment could solve it! His words follow: 

Chiefly because of the advancixig cost of living, but largely, at the 
samie time, on account of the ever-growing inequality in the division 
of the wealth of the nation, there has been for many years a steady 
increase of discontent among the laboring people of the United States. 
This discontent is bound to keep on growing unless radical steps are 
taken to alleviate the present condition of the laboring classes. A 
great many things have been done during the past few years to benefit 
the laboring man, but more must be done, and more will be done, be- 
cause employers of labor and managers of business are commencing 
to realize to a greater extent than ever before the nature of their 
obligations toward their toiling anployees. 

Whatever may be the temporary expedients adopted to tide over 
present difficulties with which the laboring population is confronted, 
the ultimate solution of the entire labor problem must come through 
governmental action after careful and non-partisan scientifio study. 

Unemployment, sickness, old age, and similar problems of labor can 
be solved only through some f^tem of social insurance managed and 
applied by state authority. If a man is out of employment, it is the 
duty of the state through some agency to help him obtain work. If a 
man is physically unfit for labor either on account of injuries, sickness, 
or age, provision should be made by the state for his care. 

Our industrial organization must be democratized. It must be 
transferred so that the laborer himself may have a voice in the de- 
termination of all the conditions by which his interests are affected, the 
length of his working hours, the amount of his wages> and the sur- 
roundings amid which he labors. 

As indicated before, the attainment of industrial democracy must 
come in the main through scientific legislation. Through the action of 
the federal and state governments, employers and laborers must be 
brought together by a system of laws in the making of which all mem- 
bers of each class shall have an opportimity to participate. A great 
deal has been done in the way of legislation in this country, but 
we are still years behind many foreign coimtries in providing for the 
welfare of workmen. Although many people are of the opinion that 
too much legislation is being enacted, I do not agree with that idea, 
nor do I think that we have b^gun to legislate to the extent that we 
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shall in the futore for the welfare of the workmen. I think the differ- 
ence between the rich man and the poor man is very much too great, 
and it ie only by taking steps to bridge the gulf that exists between 
them that we shall be able to get away from the imrest now prevail- 
ing among the working daases.* 

Some of the Ways Out-— There are some people who 
think that American industry can never be straightened out 
until there is a different control of credit Even at the 
present time the complaint is made in some parts of the 
country that credit can only be obtained by producers by 
paying 40 per cent., and they cannot always get it at that 
Credit is in the hands of htmkers. 

The Socialist is sure that the whole basis of conduct of 
our industry is wrong. He says that if the right to work can 
only be realized by the government taking entire control 
of industry the government will take that step. I think 
he is right in that statement He further points out that 
production is not organized primarily for the purpose of 
supplying needs^ but for the purpose of extending profit to 
investors. He would have industry run to supply iveeds and 
thereby make a great change that would bring the indus- 
trial millennium. As to how this reorganization from profit 
basis to service basis is to be made, the Socialist propaganda 
is usually as bare of method as are the minutes of that 
famous mouse meeting where they resolved to bell the cat. 
But the really important point is that the collectivist does 
not have to furnish the method. It has been done for him. 
The world's greatest promoter of socialism died the other 
day in Philadelphia, leaving the method behind him. Fred- 
erick W. Taylor, the world-famed exponent of scientific 
management, has done more for socialism than Karl Marx 

• AnnaU of the American Academy, May 15, 1915, vol. lix, pp. 
209-^10. 
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or any school of theorists. The theorists merely painted a 
wish. Mr. Taylor, who was anything but a Socialist, showed 
them how to get it. He projected into men's affairs with 
great emphasis and convincing evidence the idea of stand- 
ards. Last fall, at the Mayors' Conference in Philadelphia, 
the quarrel between the champions of public ownership and 
of private ownership of municipal enterprises centred upon 
the point of efl5ciency. Here is where Mr. Taylor contributed. 
Ten years ago the critic used to tell the man on the inside 
that he was inefficient. The man inside would say, ''You're 
a liarl" The man outside would say, ''You're anotherl" 
They might perhaps have a fight, but the subject of the 
controverEQT was illumined by no display of facts. There 
were none worth mentioning, only opinions. Since the 
standardization idea has come, the critic announces that 
the electric company is inefficient because it uses one-half 
pound more coal per horse-power hour than the standards 
of good engineering practice permit. Since this is a matter 
of record, all the electric company can do is to squirm and 
try to show good reason why it should be different from 
the standard. The significance of this change is difficult 
to appreciate. 

Granted a half-way decent desire for efficiency in works 
management, it is within reach as never before, and the 
Socialist propaganda, already rich in grievances, is now 
enriched by the greatest tool ever placed in its hand for 
achievement. 

Just as an illustration of the Socialists' point about an 
industrial life dependent on enterprises run for service 
rather th^n for profit, I call attention to the railroad situ- 
ation. I do not know what causes depressions, but I do 
know that they are characterized by an abnost complete 
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cessation of the making of equipment. Prosperity consists 
of a heavy period of equipment, when many producers en- 
large their capacity. We have no normal condition. Now 
suppose the United States Government owned all the rail- 
roads and that the whole weight of government was thrown 
into the problem of keeping industry going smoothly. All 
government equipping would be rushed in dull times and 
starved as far as possible in rush times. Certainly this would 
be a great steadier, but cannot we obtain it by other means? 
If not — I merely call attention to the Socialist vote in the 
United States and Frederick W. Taylor's contribution — 
standards. I think that we have here a new call to public 
duty on the part of those who have power, certainly on the 
part of those who do not wish to see a rapid increase in 
government operation of industry. 

The Land Monopoly Tax Group.— -The bitterest enemy 
the Socialist has is the land taxer. Instead of permitting 
the monopoly of natural resources which our present land 
system permits, this group of reformers would avoid re- 
striction of output by making the tax on land so high that 

no man could hold it except he used it. That at once would 

* 

break up all monopoly of raw material and give a chance to 
everybody who wanted to get land for a small annual pay- 
ment. The way the thing works is admirably portrayed in a 
recent story from Africa. 

The Labor Commission of this East African Protectorate has 
undertaken to find not how labor can get jobs, but how employers can 
get labor. The commission has taken testimony of the more im- 
portant of the 3,200 European inhabitants, and has found a most re- 
markable agreement in the minds of white men. Lord Delamere, 
owner of 150,000 acres, said: 

" If the policy was to be continued that every native was to be a 
landholder of a sufficient area on which to establish himself, then the 
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question of obtaining a satisfactory labor supply would never be 
settled. He considered the soundest policy would be to curtail the 
Eeserves. And, although it might take a few years before the effect on 
the labor supply was apparent, the results would be permanent." 

This was the gist of the testimony given before the commission by 
the white men who complained that they could get no labor. The 
Reserves mentioned correspond to our Indian Reservations, and em* 
brace the lands upon which the 4,000,000 natives reside under tribal 
conditions. Upon these lands they are able to make a living now, as 
they were before the white men came to their country, and, being able 
thus to support themselves by a little labor on their own land, they 
decline to work for the white man on his land. 

Some of the white land owners declared themselves in favor of 
forcing the natives to come out of their Reserves and work for them. 
But this would amount to slavery; and slavery, as every one knows, 
would not do in this day and age. The wiser men asked merely that 
the Reserves be closed, or restricted, or that their location be changed 
to poorer lands; they asked, in a word, that conditions be made so 
uncomfortable for the natives in their free conditions that they will 
willingly work upon the lands of the white men* Among the reasons 
given by the commission for the shortage of labor was: 

The wealth of certain tribes arising from the large quantity of 
land at their disposal. 

And the Commissioners add: 

It is clearly recognized that there are practically no natives who 
need to work for wages in order to live. 

Here is the essence of the labor problem, the world over. Every- 
where man is a land animal. Where he has access to his native ele- 
ment he is independent. Where he is arbitrarily shut out from his 
element he must make terms with those who shut him out. Has not 
this a lesson for our own labor people? If the free tribal lands in 
Africa make the negroes independent, would not free land in this coun- 
try do the same for all men? Unions, closed shops, minimum wage 
laws, an eight-hour day, and various other arbitrary enactments may 
protect labor a little; but it will be free and will enjoy its natural 
rights only when it has free land to go upon. Out of Darkest Africa 
camesk light.* 

♦ The PuhKo, June 11, 1915. 
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War and Peace.— -The world-paralysis that war pro- 
daces is ten times greater in this day of world-commerce 
than ever before. When we consider its destmction of busi- 
ness, its destruction of capital, to say nothing of its de- 
struction of life, serious work looking toward its elimina- 
tion may well be considered a part of the normal and proper 
work of the management of any established business. 

The Machine Smashers. — One of the most difficult 
things with which industrial and social progress has to 
deal is the machine smashers. They are known in industrial 
history as the Luddite rioters because of certain riots that 
occurred in England on the introduction of factory ma- 
chines which so rapidly replaced the hand loom and the 
hand spinning. The old spinners who found their output 
suddenly so reduced in price and in quantity that they 
could no longer compete sought to restore the good old days 
by turning out in the night and burning the mills and 
smashing the new machinery. Perhaps the occasional stu- 
dent of industrial history is inclined to think that these 
Luddite rioters were a temporary and a past phenomenon ! 
If, however, a broad definition is given to their action, it 
will be seen that they are strangely persistent. As a mat- 
ter of fact, there is still some continuance of actual machine 
smashing in various parts of the world as new machines are 
introduced. I saw it myself in the case of the self -binding 
reaper in Virginia, in 1885. The men have been proved 
right, from their viewpoint, too, for harvest wages went down 
with the coming of the machine. The skilled and highly- 
paid craft of hand wheat cutters is gone. Many allied 
actions producing identical social results are still going on 
and even bear the stamp of respectability. Defined in social 
terms, the Luddite rioter is one who inflicts a large loss on 
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the community by reducing its possible product so that he 
may have a small personal gain through the continuance of 
inefficient methods. This action yet persists in many forma 
We see it in a trade union that limits the output so that the 
workers may have higher wage because the community has 
less goods. Identical with this are the combinations that 
exist from time to time among groups of manufacturers who 
restrict output in order that they may have an advantage 
identical with that of the labor union when it restricts out- 
put. 

Another very common case is the smothering of patents. 
It is rather a common practice in American manufacturing 
for some large producer to buy a patent outright and then 
put it in his safe and not use it, for the reason that in its 
disuse he is in a satisfactory position to continue to com- 
pete with his rivals, whereas if the rival had the patent all 
producers would have to introduce it also and thereby break 
up many patterns^ perhaps sacrifice many manufactured 
parts, and make a new type of machine at the same time that 
he kept alive the production of similar parts for the ma- 
chines that are already in the field and occasionally need re- 
pair. Thus he takes the greater profit from the old type 
and cheats the community out of the new type of machine. 

In one of the counties of Pennqrlvania which has not a 
mile of railroad in it there is a tunnel a mile long. In the 
Susquehanna River at Harrisburg there stands a row of 
piers with no bridge. A railroad was being built from the 
east and west, when a rival railroad bought it up and 
stopped work upon it, thinking it more profitable to buy the 
road and put it out of business than to compete with it. Yet 
it is true that there are frequently times when freight traffic 
upon American railroads, including the one in questi(m, is 
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greatly congested because of the insufficiency of facilities in 
traffic. In some of our eastern states the trolley lines 
that go through the country will suddenly leave the road- 
side, make a detour through the fields, and later return to 
the road. Why is this? It happens because the influence 
of existing transportation corporations in the State legis- 
lature is so strong that no trolley company can secure the 
power of eminent domain which would enable it, by com- 
pulsory purchase, to get the necessary land to go in the direct 
line. Thus the trolley companies are often kept from 
building lines or are made to build inefficient lines so that 
other transportation interests may miss the spur of their 
competition and the community lose their service. 

Vast amounts of the waste which we are coming to 
recognize in American economic life are due to cumbersome, 
antiquated, and needlessly roundabout ways of doing busi- 
ness. But any reform or simplification means that some 
persons or groups of persons are eliminated, a process to 
which they object, although by so doing they make them- 
selves the exact counterparts of the ancient Luddites, ex- 
cept that instead of smashing machines they smash efforts 
to improve organization. Thus it is often stated without 
much disproof that about 35 cents of the city consumer's 
dollar gets back to the farmer, the other 65 cents having 
been spent for transit services that in no way increase the 
value of the food. There is undoubtedly vast service to be 
rendered in the elimination of national waste. The cost of 
living would be reduced and the profits of agriculture would 
be increased by establishing more direct communication be- 
tween farm producer and town consumer. The efforts and 
success of city commission merchants and other middlemen 
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to combaty sidetrack, and render such efforts fruitless are 
interesting and would at times be amusing were not the re- 
sults so serious. As a matter of fact, the ancient Luddite 
was merely expressing in his way one of the temptations to 
which human nature exposes us and which unfortunately 
promises perennial forms of reappearance in any evolving 
society. It is one of the permanent factors with which we 
will have to deaL 

A New Style. — ^The American business man has been 
brought up in the atmosphere of individualism and laissez 
faire which, with its liberty, has characterized Anglo-Saxon 
peoples. He has been prone to think of his business as a 
purely personal matter, and its public relations were every- 
body 's business and therefore nobody ^s business. When Ise, 
as a ''practical" man, was bui^ making money, the matter 
of reforms might do for philanthropists, professors, and 
idealists, but he was a ''practical" man. I wish, however^ 
to emphasize the lamentable failure that exists when a 
nation of practical men finds itself in industrial paralysis. 
We may all conduct our business individually as economi- 
cally and carefully as we please, but still we have industrial 
paralysis which cuts us out of unthinkable profits and com- 
fort. At the same time it produces an amount of discon- 
tent which may be responsible for some of the serious 
troubles which some persons foresee as they look into the 
industrial future. I therefore submit to such of the younger 
generation of American business men who may take the 
time to read this book that one of the great factors in the 
success of any business is anything which tends to increase 
stability and put out of the way the industrial depression. 
This means study of economic questions by the business 
man— the really practical business man. 
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Great things could be done if the five thoosand men who 
dominate the industries of the United States should conclude 
that they were going to work for industrial stability as 
earnestly as many thousands of people in the United States 
are now working for their hobbies, such as the group that 
runs the Society for the Prevention of Cruelty to Animals, 
the group that runs the Society for Organizing Charity, 
another group that runs a fraternal lodge, and another 
group that runs a chamber of commerce or a board of trade. 
These are all enterprises that do not pay. They are none 
the less the results of work, and, while they do not pay in 
cash, they pay in some sense of reward, and, after all, what 
is cash? 

As an example of huge expenditure to reward such a 
hobby, I will call attention to the Penni^lvania Bailroad 
Terminal on Manhattan Island. It is generally under- 
stood that this was the pet ambition of President Cassatt. 
Plainly he never got any justification for it by examining 
its financial aspects. What he did was to put $108,000,000 
down in the middle of Manhattan Island, making a huge 
pile which is severely criticised by architects as being a 
very inefficient station, although a very beautiful copy of a 
Roman bath. It does not connect with the subway, it does 
not connect with the elevated, it does not connect with any 
other station. In fact, it is a kind of island in a sea of 
houses, while at the same time the railroad had connections 
in the lower end of New York, through the McAdoo tubes, 
with the subway and nearly all the elevated roads on the 
island. Consequently the financial aspect of the station is 
as follows: it produces practically no increase of traffic, and 
any income that it earns is less than its operating expenses, 
leaving nothing. Besides this, the interest, depreciation. 
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and taxes lie as hopeless charges against the people who put 
money into the railroad^ perhaps seven or eight million 
dollars per year out of the railroad income, in addition to 
the putting down of the $108,000,000 of capital. This was 
a hobby. The company has never been seriously called to 
account for it by public opinion. The point I make is that 
if President Cassatt had had the hobby of making stable 
American industry so far as his power and leadership went^ 
and had spent that much to do it, he might have been hailed 
as one of the great prophets of American industrial prc^esa 

Certainly this problem is one demanding the most serious 
attention of all the thoughtful persons in the United States^ 
and it is perhaps an illustration of the fact that a large pro- 
portion of the attention that leaders of industry must be 
giving to industry needs to be given to things outside their 
own business enterprises, this, too, when profits only are in 
view. This, after all, has the plainest kind of defence be- 
cause of the corresponding interrelations of business. 

But above profits comes service. A fortune is nothing in 
comparison to the benefiting of mankind. The heroes of 
history have rarely been rich. The stableizing of industry 
is needed more than any number of big fortunes. May this 
and other social problems seize the imagination of men of 
power, and let them learn to say with Henry M. Stanley : 

*'No honor, no reward, however great, can be equal to 
the subtle satisfaction that a man feels when he can point 
to his work and say, 'The task I promised to perform with 
all loyalty and honesly to the utmost of my ability is 
finished.' " 
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